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The Editor is always glad to receive for examination illustrated 
articles on subjects of timely interest. If the photographs are 
and the facts authentw, 


Accepted articles will be paid for 


sharp, the articles short the contributions 
will receive special attention. 


at regular space rates 


BIGGEST IN THE WORLD. 
never entirely lose 
childhood that, in 


Is it because we some of the 
strong 
ing an event or an object, we seem to consider that 
the iast touch of dignity and importance has not been 


until it has designated as th 


characteristics of describ 


put upon it been 


something or other of 


really 


biggest or most superlative 
ites kind in the 


heart-burning 


world? It is surprising how 


much may be caused by a journalistic 


supposed, in placing the co 
belong A 


this 


inadvertency, actual or 
curious 


kind has 


does not 


injustice of 


veted honor where it 


inetance of an imagined 


lately reached the Editor's desk in the form of an 
editorial from our esteemed contemporary, The Daily 
Bagie of Poughkeepsie, N. Y., in which the writer 


us to task for having stated that the new double 

Moines River 
notable railway 
2,685 feet in 


takes 
track 
lowa, is in 


railway viaduct over the Des 


respects the most 


This structure is 


some 
viaduct in existence 
length, and its rails are 185 feet above the water 
The peace of mind of our Poughkeepsie contemporary 
disturbed by our stating that this 
weight of metal em 
construction, is fully 


bridge of the 


rudely 
point of the total 


has been 
atructure in 
three times as 


kind in the 


ployed in its 


heavy as the next largest 


world.” The statement is unpardonable in the eyes 
of our crith 
beneath the shadow of a double-track 
some inches in 


and contains a dead-weight 


who hastens to remind us that he lives 
bridge, 
and 


railway 
which is 6,767 feet and length 
212 feet tide 
of over 21,000 tons of steel as against the insignificant 
total of 5,680 tons that built into the structure 
over the Des Moines River. The 
contemporary is that he is comparing 
an entirely different 
eantilever, the Des Moines crossing being of the first 


above high 


was 
trouble with our 
two horses of 
color, namely, a viaduct and a 
and the Poughkeepsie crossing of the second type. In 
bridge engineering parlance it is customary to classify 
a bridge according to the predominant feature thereof. 
In the railway Loa 
viaduct in Bolivia, and the Kinzua and Pecos viaducts 
far the greater part of the 


case of bridges, such as the 
in this country, where by 
spans carried on steel 


without a 


crossing is made up of short 


bents or braced towers, with or truss 


span thrown across the main channel, or gorge, as the 
takes its name from its 


may be, the structure 


feature and is known as a viaduct, this 


case 
predominant 
term being generically applied to any tower-and-short 
span atructure of the kind described. On the other 
hand, a bridge of the character of the Forth canti 
lever structure in Scotland, or the Poughkeepsie cross- 
ing of the Hudson, in which the cantilevers form the 
predominant feature and the viaduct approach, great 
as it may be, is entirely subsidiary, the structure is 
generically known as a cantilever bridge. The same 
may be sald of the new East River bridge, which, 
although it is approached by a viaduct several thou- 
sands of feet in length—of an aggregate length in- 
deed much greater than that of the suspended struc- 
ture—will nevertheless be known as a suspension 
bridge. For all ite 4,000 and more feet of viaduct, the 
splendid structure at Poughkeepsie will ever be known 
as one of the great cantilever bridges of the world. 
+ 0 


EXTRAORDINARY SPEED IN THE PARIS-BORDEAUX 
AUTOMOBILE RACE. 

From Paris to Bordeaux by road is a distance of 
348 miles, and when the great chauffeur Charron 
covered this distance in the race of 1900 in 11 hours 
4 minutes and 20 seconds, at an average speed of 31.4 
miles per hour, it was justly considered to be a most 
remarkable performance. This year, however, has wit 
nessed a feat which is not only the most sensational 
im the annals of automobiliem, but one of the most 
remarkable speed performances of any kind whatso 
ever, whether by road, rail or sea; for the same dis- 
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tance was covered by the winner in 8 hours 44 minutes 
and 44 seconds, at an average speed of about 40 miles 
The significance of this performance is only 


an hour. 
mind Paris- 


reduction of 


bear in that the 
involves a running 
7% miles an hour in passing through 
If the 
18 miles on which there is a speed restriction be de 


understood when we 


Bordeaux course 
speed to about 


ten different towns and cities along the route. 


ducted, we find that Fournier covered 330 miles in 6 
hours 11 minutes and 44 seconds, at an average speed 
of more than 53 Remembering that 
in climbing the hills and on certain parts of the road 
where curvature or other local conditions would neces 


miles an hour 


sitate it, the speed must have been brought down very 
much below this average, we can see that, on certain 
have been 


stretches, the automobile must running at 


a speed of from 70 to 75 miles an hour—and this, be 
it remembered, upon a country macadamized road and 
not upon a carefully aligned track, 


from all the risks and dangers of miscellaneous traffic. 


steel] fenced in 
Interest in this performance centers both in the man 
The latter Mors 


and, unprecedented as 


and the machine was a vehicle of 


35-horse-powel was this ca 


was excelled in some of the other machines 


line, the 


pacity, it 
that 
automobilist 


were present at the starting English 


Edge, for instance, being on hand with a 


70-horsepower machine, which was disqualified on 


the ground that the tires, which had been substituted 
on account of a puncture, at the last moment, were 
The 


conditions of the 


English make machine 
meet the 
that 


national 


and not of 
failed to 


of French 


thereby race, 


which demanded each machine should have 


an absolutely character Judged on purely 


technical and mechanical grounds there is, of course, 


no reason why an automobile provided with sufficient 


horsepower should not maintain such high speeds 


higher speeds for as great and greater dis 


and we say 


and even 


tances; this without wishing to detract 


from the great credit which is due to the builders of 
the leading vehicles, several of which made better time 


than that accomplished by the winner of last year’s 


race 
the whole perform 
the chauffeur 


The most remarkable feature of 
ance is the nerve and skill possessed by 
for at the 
dent that the slightest error in judgment could easily 
Full details of the 
considerable particularly 
which must surely have 


Fournier, terrific pace achieved, it is evi 


have precipitated disaster. race 


read with interest 


will be 
as regards the special policing 
been carried out at crossroads and elsewhere to main 
tain kind of a clear track ahead of machines 
that 


of the average express train 


some 
were sweeping along at speeds faster than those 
Fournier is well known 
in this country. Only a couple of years ago he was a 
conspicuous figure upon the bicycle track at Madison 
Square Garden, where he exhibited a motor-cycle and 
introduced motor-pacing to the American public. 

It is noteworthy that the leading automobiles were 
power, the first five being 
The winning 
and the second, 


The sixth 


all heavy vehicles of great 
in the class weighing over 1,430 pounds. 
machine was, as we have said, a Mors 
third, fourth and fifth were Panhard vehicles 
and seventh contestants to finish were 8-horsepower De 
Dion first 
8 hours 1 3-5 minutes and the second in 8 hours 3 min 


motor-cycles, the covering the distance in 


utes. An average speed of over 40 miles an hour for 

330 miles for a motor-bicycle is a scarcely less remark 

able feat in its way than that of the winning machire 
>" e+e 

THE LESSON OF THE RECENT FERRYBOAT DISASTER 

It is to be feared that the relatively small loss of life 
in the recent ferryboat collision in New York Harbor, 
small, that with the loss which 
might easily have occurred, may result in our too read 
ily forgetting the lesson which this accident teaches 
Had the Staten Island ferryboat been rammed by the 
“Mauch Chunk" when she was far from her berth, in 
stead of being fortunately within reach of shoal water, 
the list of fatalities would probably have run up into 
the hundreds, 

It is not for us to enter into the question of culpabil 
ity in this accident: that will be decided by the proper 
authorities and the blame, if there be any, will be 
placed where it rightly belongs. Moreover, when we 
bear in mind the enormous number of passengers 
carried every year by our ferryboats, the crowded state 
of the New York waterways, and the fact that the 
ferryboats make their trips directly across the line 
of travel of incoming and outgoing ships, we must ad- 
mit that the freedom from accident is something truly 
phenomenal and reflects the highest credit upon the 
skill of our ferryboat pilots. Shipping men from all 
over the world have commented upon the extraordinary 
care required in the navigation of the stretch of water 
that embraces the southern end of Manhattan Island, 
and have spoken in the highest terms of the skill which 
is shown by the captains and pilots of our local craft. 
Having said this much, however, there is one legson of 
the “Northfield” disaster upon which we would lay very 
special emphasis, and this. is that in view of the ever 
present possibility of collision, all ferryboats at the por 
of New York should be built with a view to their pos- 


is to say, compared 


,case of an armored vessel; 
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wide margin of flotation, their hulls being 
80 subdivided by bulkheads that they would be in 
capable of being quickly sunk, as was the “Northfield, 


sessing a 


by a single blow beneath the water line. The more mod 


ern ferryboats, of course, are constructed on this plan; 


but there are some of the older boats around New 
York, which, if they should be run down, would have 
great difficulty in reaching shoal water before they 
sank. We trust that one result of this disaster will b: 


the enactment of even more stringent regulations as to 

the construction and subs@yuent inspection of all craft 
employed in the ferry service around this city. 
2-+-e-e 

THE NEW CLYDE LINE STEAMSHIP 

It is probably 


“ APACHE.” 
due to the great size and high speed 
liners, and the 
American public in their performances, that we are in 
American 


of the transatlanti interest of the 


danger of forgetting that our coastwise 
steamship companies are adding steadily to their fieets 
and putting some very serviceable and thoroughly up 
to-date new boats upon the various routes. There sailed 


from this port last week the Cramp-built liner “Apache,” 
the first of two sister 
that 
route between this port 
The 
steamship of the company’s fleet 
the “Comanche,” “Algonquin” 
She is 310 feet 
She is driven by triple-expansion en 


ships which have been built by 
company for the Clyde Line for service on the 
Charleston, 8S. C., and Jackson- 


ville, Fla “Apache,” which is the seventeenth 


is slightly larger than 
and “lIroquois,” of the 


same long, 46 feet beam 
and 31 feet deep. 


gines with cylinders 25, 


service, 


13 and 70 inches in diameter 
and %6 inches stroke, and is built to steam 15 knots 
when loaded to her full capacity of 3,000 tons of cargo. 


The staterooms are characteristically American, that is 


to say, they are spacious, wel! lighted and airy, and 
they are free from that too-profuse decoration with 
which modern passenger ships are apt to be over 


There is accommodation for 200 passengers, 


all.of which is above the upper deck. 


loaded 


2>-*e-2 
RECONSTRUCTION OF GERMAN CRUISERS 
undertaken an im- 
modifying 


The German navy has recently 


portant piece of work, which consists in 
a series of eight cruisers which form part of the fleet 
and con- 
This is to be carried out in a 
novel fashion by lengthening the hull by 


cutting it in the middle and adding a 


so as to increase their tonnage 


bring the 
struction up to date. 
somewhat 


some 25 feet 


central portion. This has already been carried out 
with the first of the series, the “ Hagen,” and the re 
sults have proved so successful that there is little 
doubt that the remaining seven will be treated in 


The series of cruisers includes the 
“ Hildebrand,” 
“ Odin 


the same manner 
“Frithjof,” “ Beowulf,” 
“ Heimdall,” “ Aegir” 

defense cruisers which were designed 


* Hagen,” 
Siegfried,” and 
They are coast 
period when the German was mainly oc 
with the defensive, and in 
which navigate along the 


keep within a short distance from supply points, car- 


at a navy 
consequence these 


and 


‘ upied 


boats, were to coast 


ried only a small provision of coal, this being about 
220 tons rheir displacement was reduced as much 
as possible, this being just sufficient to comply with 


the requirements of this class of boats. Six of these 
cruisers proved quite satisfactory in service, and gave 
and it was 
from six 


remarkable nautical 


decided to 


proof of qualities, 


thereupon increase the number 
to eight; the 


what greater 


latter two had a displacement some 


than the others, and the power and coal 


supply was thus increased. However, with the recent 
increase of the German navy and a new order of 
ideas, these boats were judged to be quite insuf 
ficient to figure in the present fleet, But if their 


limited, their other 
fitted to 
was accordingly decided 


their 


radius of action was qualities 
that 
of first class cruisers, and it 


increasing 


showed they were perform the duties 


to transform them by coal-capacity 


and thus add a series of boats to the fleet at a rel 
atively small cost, and as the oldest of these date 
only from 1889, they will be still quite modern, ‘To 


increase the coal capacity, the displacement, and con 
sequently the length of the boat, was to be increase: 
which is comparatively easy on an 
presents certain difficulties in the 
in order to cut it in the 
middle and add the amount reqtired for the increased 
displacement, it is necessary that as few of the parts 
as possible should be dismounted in the two halves, 
which should be left in their original condition, thus 
leaving in place the engines and boilers, etc. It was 
decided to commence the work with the “Hagen,” and 
this was begun at the Kiel docks in September, 1899 
The section was made in front of the engines, and 
the rear part was drawn back about 26 feet; the oper 
ation of moving the mass required less than an hour. 
The intermediate portion which was added repre- 
sented a weight of 500 to 600 tons. In October, or 
about a year after the commencement of the work, 
the “Hagen” proceeded with its trials, with very sat- 
isfactory results; the engines and boilers acted well, 
and developed 5,230 horse power, the number of revo- 


This operation, 
ordinary steamer, 
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lutions being increased to 142 per minute. The coal 
supply, owing to the increased displacement, has been 
raised from 220 to 500 tons, and a number of minor 
made which give the boat an up 
The coasting cruisers, when thus 


changes have been 
to date appearance 
transformed, will be able to take an active part with 
the remainder of the fleet, and there is no doubt that 
the whole series will be thus treated. To transform 
the eight vessels will cost about five millions, accord- 
ing to calcwations, this representing the cost of a 
single modern battleship, and the advantage is at 
once apparent 
— eo oe — 

THE HEAVENS IN JULY. 

BY HENRY NORKI® RUSSELL, PUD, 
stars in the summer skies are the 
ruddy Arcturus and the bluish Vega. At 9 P. M. on 
July 15 the former 


zenith, and the latter 


The brightest 


distance west of the 


Ss some 
somewhat nearer on the east. 
Between them lie the constellations of Corona Borealis 
and Hercules, the first of which consists of a semi 
second of & 
with’ out 


stars, and the 
overhead, 


circle of inconspicuous 


keystone-shaped group directly 


liers on both sides. South of these a large area is 
filled by the intermingled forms of Ophiuchus and 
rpens, whose most characteristic configuration is 


a kite-shaped figure a little west of the meridian. 
Close above the southern and southeastern horizon 
The bright red 
curving line below it 
Scorpion's tail 


re Scorpio and Sagittarius. star 


\ntares, and the long which 


forms the cannot be mistaken; and 


Sagittarius, which is anyhow one of the more con 


spicuous zodiacal constellations, now includes within 
its borders both Jupiter and Saturn 
Aquila, brilliant 


fainter attendant on each side 


marked by the Altair, with a 
is well up in the south 
east Below it is Capricornus, whose two brightest 
both 


conspicuous in the 


double in a fleld-glass 
Milky Way 
right is the little group of 
* Job's Coffin.’ 


stars show Cygnus is 
Farther 


Delphinus, 


below Vega. 
down on the 
often called Pegasus and Andromeda 
Of the circum-polar con 
right of 


Minor 


are rising in the northeast 


stellations, Cassiopeia is below and to the 


the pole, Cepheus higher up, Draco and Ursa 


above the pole-star, and Ursa Major on the left. Leo, 


Virgo and Libra fill most of the western and south 


western sky 
for the study of 


The present is a good opportunity 


ome interesting variable stars First among these 
may be mentioned Beta Lyrae, which is the nearest 
to Vega of a pair of small stars which lie on the 
line joining it with Altair, about one-quarter as far 
as the latter. The changes of its brightness may be 


easily observed by with its neighbor, 


12 days 21%, 


comparing it 


Gamma Lyrae. They are completed in 


hours, during which time there are two equal maxima 
of brightness, separated by two unequal minima. 
Beginning at the first maximum, its magnitude is 3.4, 
Then it 


rises again to its original bright 


about equal to Gamma falls nearly to the 
fourth magnitude, 
ness, and descends once more to the 444 magnitude, 
returning finally at the end of the period to its initial 
The remark- 


peculiarities, bright 


condition. star's spectrum also shows 


both dark and 
displaced with reference 


able containing 
lines, which are periodically 
to one another in such a way as to show that they 
two different 


period equal to that of the light- 


are produced by bodies revolving about 
one another in a 
variation 

The following explanation of the star's variability, 
taken 
some time 


deduced from the above-mentioned facts, is 


from an article by Mr. Myers, published 
Beta 


sists of two stars, one about three-quarters the diam- 


ago in the Astrophysical Journal Lyrae con 
eter of the other, revolving about one another, in a 
circular orbit, so close together that they almost touch. 
The plane of this orbit is inclined very little to the 
so that the 


line of sight stars alternately eclipse one 


another The smaller star is nearly twice as bright 
as the larger one 
At the 


hind the larger one 


principal minimum, the small star is be 
and only the light of the latter 
reaches us Three days later it is on one side, and 
the combined light of both stars produces a maximum, 
After about three days more the small! star is in front 
All the light of 


the small star and part of that of the large one reaches 


of the large one, hiding most of it 


us, so that, though the star does not appear to us 


brighter than 
When the small star has 


as bright as at maximum, it is much 
at the principal minimum 
moved off on the other side we have a second maxi- 
mum. The actual velocities of the stars in miles per 
second can be determined from the spectroscopic ob 
that the centers of 
The 
larger star is over 30,000,000 miles in diameter, and 
is about 21 times as heavy as our sun The diameter 
of the smaller one is about 23,000,000 miles, and its 
mass nearly 10 times that of the sun. Their bulk, in 
proportion to their mass, is enormous, so that they 
must be entirely gaseous and hardly denser than the 
earth’s atmosphere at sea-level. 


is found 
30,000,000 miles apart 


servations, and thus it 
the two stars are about 
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Two other short-period variables are now in good 
position for observation. *On the upper edge of the 
Milky Way, about midway between Cygnus and Cas- 
siopeia, is a triangle of small stars. The nearest one 
to Cassiopeia is Delta Cephei, which varies between 
the magnitudes 3.7 and 4.9 in 5 days, 8 hours and 48 
minutes. The other two stars of the triangle are 
good “comparison stars.” 

To find the other variable, start with Altair. A 
line drawn from the small star above it through the 
fainter one below it, and continued as far again, bend- 
ing sharply to the right, points out Eta Aquilae. The 
period of this star is 7 days, 4 hours and 14 minutea, 
its maximum magnitude is 3.5, and its minimum 4.7. 

The variation of both these stars is of the same 
type. The brightness changes continuously, rising 
rapidly to the maximum, and falling off much more 
slowly toward the minimum. In the of Eta 
Aquilae a slight rise to a secondary maximum inter- 
Such variation evidently can- 
not be due to eclipses, as the times of fall and rise 
would in that case be nearly equal, since the eclipsing 
star would move off about as fast as it moved on. 

The variation of both these stars is of the same 
problem. Both variable velocity in the 
line of sight, and by study of this it has been found 
that each of them is revolving in a highly eccentric 
orbit ebout a dark body—or rather about the common 
center of gravity of itself and the dark body-—-in the 
same period as that of the light-variation. The mini- 
mum does not occur when the dark star is between 
us and the bright one, and so we have additional proof 
that it is not due to an eclipse. It is alse clear that 
the orbit must be inclined to the line of sight so 
that the dark star passes to one side of the bright 
one instead of directly in front of it, as otherwise 
we should have an eclipse and a second minimum, 

The accepted explanation of the variability of these 
stars is that it is due to tidal action. The attraction 
of the dark companion must produce enormous tides 
in the liquid—or, most probably, gaseous-—mass of the 
central Owing to the eccentricity of its orbit 
(which is about the same in both cases under con- 
sideration), the least distance of the dark body is but 
one-third of its greatest, and, since the tide-raising 
force inversely as the cube of the distance, 
it is 27 times greater at one time than at the other. 

As the two bodies approach one another, the in- 
creasing disturbance of the atmosphere of the lumi- 
nous one increases its brightness, the effect reaching 
its maximum shortly after the passage of the nearest 
point, or periastron. With the decrease of the tidal 
force the bright star gradually cools down, rising 
again only when the return of its satellite stirs up 
once more its central fires. 


case 


rupts the falling phase. 


stars show 


star. 


varies 


THE PLANETS. 

Mercury is in Gemini, and is evening star till the 
12th, when he passes between us and the sun, and 
becomes morning star. He can only be seen in the 
last days of the month, just before sunrise. 

Venus is evening star, and is gradually coming 
out from behind the sun into a more conspicuous 
position, remaining above the horizon more than an 
hour after sunset. 

Mars is evening star, being well past the meridian 
at sunset. He is more than twice as far from us as 
he was in February and only about one-sixth as bright, 
and is still retreating and growing fainter as he moves 
eastward from Leo into Virgo. 

Jupiter is just past opposition, and at his nearest 
for the year. He is by far the most brilliant object 
in the southern sky, and his disk and satellites are 
easily visible with a fleld-glass. 

Saturn is in Sagittarius, close to Jupiter. He is in 
opposition on the 5th. His rings are seen at the great- 
est possible angle and form a splendid telescopic 
sight, in spite of his low altitude, 

Uranus is in Scorpio, about 8 degrees northeast of 
Antares. Neptune is in Gemini, too near the sun to 
be visible 

Full moon occurs on the morning of the Ist, last 
quarter on that of the 8th, new moon on that of the 
15th, first quarter on the night of the 22d, and full 
moon once more on that of the 30th. The moon is 
nearest us on the 11th, and farthest on the 23d, 

She is in conjunction with Jupiter on the afternoon 
of the 1st, Saturn the next morning, Mercury on the 
14th, Neptune on the 15th, Venus near moon on the 
17th, Mars on the morning of the 21st, Uranus on the 
night cf the 26th, and Jupiter and Saturn once more 
on the night of the 28th and morning of the 29th. 

- + +o 
DEATH OF T. C. CLARKE. 

Mr. Thomas Curtis Clarke, one of the best-known 
civil engineers and bridge-builders, died in New York, 
June 15, in his seventy-fourth year. He was trained 
to be a civil engineer and early in life engaged in 
various kinds of railroad work, but finally made bridge 
engineering a specialty, and his name is identified 
with many of the most important bridges built in the 
United States. One of the first of his works in this 
line was the building of the C., B. & Q. bridge at 


403 


Quiney, Ill. In the piers and foundations of this 
bridge, Mr. Clarke was among the first of American 
engineers to use concrete upon a large scale, Mr. 
Clarke was the senior member of the firm which after- 
ward became the Phoenix Bridge Company. Among 
the famous works on which he was engaged was the 
erection of the Kinzua Viaduct. In 1884 Mr. Clarke 
became one of the members of the Union Bridge Com 
pany, which soon became the largest concern devoted 
to bridge-building in the world. While Mr. Clarke 
was connected with this company they built the fa- 
mous Hawkesbury Bridge in Australia, which is one 
of the first cases where a bridge was built in a foreign 
country by an American concern. He also had special 
charge of the Poughkeepsie Bridge. It is stated that 
Mr. Clarke had been concerned in the building of over 
eighty miles of bridges and viaducts. He was well 
known as a writer upon professional subjects. 





SE eat ai ail 
SCIENCE NOTES. 
The Baldwin-Ziegler polar expedition will 
shortly for the north. 





start 


Mr. Morris K. Jesup bas perfected an arrangement 
by which the American Museum of Natural History 
and the South Kensington Museum will exchange ex- 
hibits. 

The Arnold Arboretum, in the suburbs of Boston, 
has carried on its highly interesting and importau 
work on a very slender income, Steps are now being 
taken to raise $300,000 in addition to the present en 
dowment, 

The Massachusetts Institute of Technology has held 
examinations in London for the entranee of pupils to 
the Boston institution. The London Engineer says: 
“It would seem that American competition is not to 
be confined, to commerce in the future,” 


Prof. Nicols Finsen, the inventor of the light cure 
for lupus, has been summoned to London by the Queen 
of England to superintend the administration of the 
apparatus which her Majesty presented to the London 
Hospital. The Belgian government also proposes to 
install the cure at Brussels, and Prof. Dubois has been 
dispatched to Copenhagen, to become acquainted with 
its application. 

The invention of the mariner’s compass by Flavio 
Gioja is to be celebrated this summer at Amalfi, Italy 
Gioja came from Positano in the hills back of Amalfi. 
There have not been wanting those who contend thi 
the invention, like most others, was gradual, and that 
the tendency of the magnetized needle to point north 
was known long before Gioja’s time, it even having 
been familiar to the Chinese, 

Prof. Henry Truman Henry Safford, an eminent 
mathematician and astronomer, died recently at 
Williamstown, Mass. He was born in 1836 and was 
known in his early youth as the “Vermont boy caleu- 
lator.” In 1866 he was appointed Director of the 
Astronomical Observatory at Chicago. From 1869 to 
1871 he was engaged upon the great catalogue of stars 
then in course of preparation by the co-operation of 
European and American astronomers. This work was 
interrupted by the Chicago fire of 1871. He prepared 
a star catalogue which was published by the War 
Department. He did considerable work in relation to 
latitude and longitude. 

John D. Rockefeller has given $200,000 to found 
“The Rockefeller Institution for Medical Research.” 
The gift is not for an endowment fund, but for imme. 
diate expenditure. Mr. Rockefeller has for some time 
been consulting with eminent medical men as to the 
need of such an institution, and he has had the best 
of advice. Facilities for original investigation are to 
be provided, especially in such problems in medicine and 
hygiene as have a practical bearing on the prevention 
and treatment of disease. The first work of those con- 
nected with the institution will be that of co-operating 
with the Board of Health in studying its work and 
the problems confronting it, particularly that of milk 
supply. Work of a more ambitious nature will be 
begun in the fall under the guidance of experienced 
investigators. 


In Europe it has been found rather difficult to tn- 
troduce the circuit-eystem for the transmission of 
meteorological messages for a time after each ob- 
servation. In the United States this is very easily ac 
complished, but in Burope, where the control of the 
wires is in the hands of different governments, the 
difficulty of introducing a similar method is almost 
unsurmountable. The system recommended by the 
Deutsche Seewarte is called the radial system, in 
which the observations pass through the central of- 
fices. Special observations have been made for near- 
ly a year at eight A. M., mid-Buropean time, at some 
thirty-five stations in various countries, including 
several in the British Isles, and forwarded to the 
Deutsche Seewarte, which enables the Hamburg of- 
fice to issue reports as early as nine A. M., and the 
early publication of this information has been found 
to lead to such satisfactory results as to warrant @ 
considerable extension of the plan in the near future, 





404 


A NOVEL HOUSE MAIL-BOX. 


Our tlhustration picture a mail-box which was dé 


vised by Mr. Clayton P. Myer, of Silabe« lex., for the 


purpose of facilitating house-to-house delivery and of 


indicating that mall has been delivered 

rhe arrangement comprise essentially a box pro 
vided with a hinged hood for the letter-receiving slot 
which hood when lifted operates a slide by mean 
of chains, to expose the word “Mail thereby show 








AN IMPROVED MAIL-BOX. 


ing that mail of some kind has been delivered rhe 


slide ia held in its raised position by a spring, and 


ia reatored to ite normal position by hand 


The box is also provided with a door through which 


the mail is removed rhe door is controlled from 
the ineaide of the house thereby rendering it impos 
sible to open the box without entering the house \ 
lock controlled by a haft holds the door closed 


Upon turning the shaft, the door is pressed open by a 


spring For the reception of bulky mail, a spring-arm 


is attached to the bottom of the box rhe contrivance 
ia cheap, neat, rain and dirt proof, and secure from 
thieves 
>-+*-<+ 
CURIOUS DOCKING ACCIDENT 

The illustrations herewith produced give an idea 
of the accident which recently occurred at Baltimore 
when the teamship Hudson 
careened while being docked, fall 
ing partly upon her side She wa 
being hauled out on the marin 


railway at the dock of Messr 


William Skinner & Son, in order 
to make repairs to a bent propelle 
blade The ship was left on the 


railway with the stern entirely out 


of water with the exception of 


ibout one foot The work o 
high 


f th 


hauling her out began at 


after 


tide, and the portion « 


hull was held in a _ perpendicu 


driving posts un 


lar position by 
der the rear shoring 
The tide 


inches at this 


quarters for 
rises and falls about 158 
point, and at low 
tide so much of the hull was ex 
posed as to overcome, in spite of 
the supports, the equilibrium of 
falling to the left 
dock 


portions of the su- 


the vessel, and 
she struck the side of the 
breaking down 
peratructure The deck railing 
was broken and a part of the rig 
ging supporting the masts on the 
away some of 


port side was cut 


plates in the hull also 


Below the wa 


the upper 
being bent inboard 
ter-line the divers found her per 
fectly tight The incline of the 
marine railway is such that, in 
heeling over, the “Hudson” forced 
her bows under water to a distance 
of about fifteen feet from the cut 
water. 

One of the steamers of the Mer 
ritt Wrecking Company was sent 
for, and the first step toward right- 
ing the vesvel was to pump out 
the water which entered the hull 
through the port windows and for- 
ward hatehway. The next step 
was to atretch cables from the 
Masts and deck stanchiona to 
powerful tugs in the harbor and 
to the wrecking steamer, and en- 
deayor te pull her out by the bow 
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This failing, weights are to be at- 
vessel, and an 


into deep water 


tached to the starboard side of the 


attempt will be made to pull her over onto an even 


keel by a system of cables attached to windlasses 
connecting with the engine of the marine railway 
Fortunately, the hull of the 


the time she was docked; but the 


vessel was empty at 
work of righting 
her will, nevertheless, be attended with considerable 
difficulty, as she is 287 feet in length, 34 feet 
register of 1,300 


beam 
and has a net tons She has a 
cargo capacity for about 2,500 tons of freight and ac 
commodations for sixty passengers. The engines and 
most of the machinery are located amidship 
ceedtiindi didi aml 
Photographic Printing tn Two Colors, 
A new method of photographi 


lately 


printing upon paper 
devised by M. Bolle 
printed side by side in 


in two colors has beer 


By this means images may be 
different colors and an agreeable effect thus produced; 
case of a central 


it is especially applicable in the 


image surrounded by a border of a second color. One 
of the images is printed from a photographic nega 
tive and the second from a negative prepared from 
a hand design The method is based upon the com 
bination of the ferro-prussiate (blue print) and the 
bichromated gum process, and gives a blue image 
combined with another whose color may be varied 


according to the taste of the operator ro obtain the 


blue image the paper is sensitized by a mixture of 


the two following solutions 


A Citrate of iron and ammonia.15 parts o 15 grains 
Water 1) parts or 50 minimes 
I Ferricyanide of pota ium S parts or S grains 
Water ‘) parts or 40 minims 


These solutions, prepared and filtered, may be mixed 


in advance and kept in yellow bottles, but it is best 


to mix at the time of using The image is strongly 


printed and developed by washing in water till the 


whites become pure The second image may form, for 


instance, a border for the blue image ro obtain it a 


plate is first prepared by exposing an ordinary gela 


tine plate to daylight and developing it until it is 


entirely black The design to be reproduced is copied 


or traced upon tracing paper and transferred to the 
plate by impression paper. It is then engraved through 


the film with the point of a needle, giving a nega 


tive in black and white To print this design the 


border of the blue image is sensitized by brushing 
over it a thin and even layer of gum arabic, 40 pe 
cent solution, to which is added a sufficient quantity 
When 


olution of bichromate of potash (10 per 


of the color decided upon this layer is dry 


a sensitizing 


cent) is applied in the same way rhe 


printing is 


carried out as usual and the image developed by 
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washing in cold or lukewarm water. This 


process 


may be modified in different ways and will find many 
applications: if desired, the center of the image may 
be printed by the latter method and the margin in 


blue, or different images may be printed side by side, 
> er 
A SELF-CLOSING SPIGOT OR FAUCET. 
lo provide a means for automatically closing a faucet 
liquid has 


or tap when a predetermined quantity of 











AN AUTOMATIC FAUCET 


from a cask is the purpose of a device 


David M. Bredin, of 


been drawn 
invented by Mr 


On the 


Picton, Canada 


spigot a scale-beam is fulcrumed, the shorte 


arm of which supports a platform for the vessel to be 


filled, and the 


longer arm of which carries a counter 


poise which can be shifted rhe counterpoise is ad 
weight of the 
When 


into the 


justed at a point determined by the 


liquid which is to be drawn from the cask 


the desired amount of liquid has flowed 


vessel, the horter arm of the scale beam descends 


automatically, closing the spigot by the operation of 


a plug By means of a spring latch the plug is pre 
vented from opening the pigot during the removal 
of the vessel 
--ere 
New “ethods of Packing Butter for Shipment, 
Our Consul, Mr. Hughes, of Coburg, under date of 
April 26 1901 sends the follow 
ing description of a new method 


of packing butter for long ship 
ments 
A light 


lined 


wooden case or box is 


thoroughly at the bottom 


and sides with a layer of plaster 


of paris one-fourth of an _ inch 
thick, on 


slabs, with their edges fastened to 


which common glass 


gether | 


y gummed paper, so as to 
make a perfect-fitting box, are 
placed In this box the butter is 
placed, packed in good waterproot 


paper, in 10-pound packages The 


glass top is then put on and 


sealed carefully with gummed 


paper bands, so as to make the box 
air-tight \ 
of plaster of 


one-fourth-inch layer 


paris is then put 


over this and the wooden cover 


nailed on Each of the cases is 
made to contain about 200 pounds 


The 
non-conductor, 


of butter plaster of paris 
little 


which ar 


being a very 


heat reaches the butter 


rives at its destination in good 
condition The Consul is informed 
that very successful results have 
Q been obtained by shipping butter 


from Mel 
rather a 


packed in this manner 


bourne to Kimberley 
severe test. 

—_ or — 

The Diatto 

tem does not appear to be 


surface-contact sys 
working 
Paris. There 


very successfully in 


have been so many accidents and 
breakdowns that a committee was 
appointed to inquire into the trou 
ble, and it reported that the dam- 


age was due to several causes. 


First, insufficient drainage of the 
surface - contacts and conduits, 
causing shunt currents; second, 


third, 
eaused by 
insulation 


to unsatisfactory insulation; 
to a deposit of carbon 
sparking; fourth, bad 
of the cables. 
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THE WATER SUPPLY SYSTEM OF CHICAGO. 


if) t EMBKED 


It is not yet three-quarters of a century (November 
10, 1834) since the Board of Trustees of the infant 
Thicawo paid $95.50 for the digging of a well as a 
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for use when the supply was endangered by ice, or 
from any other cause, at the two-mile crib. The addi 
tion of needed engines and other facilities to the 
north side station has kept this, ihe oldest and largest 
station in the city, in efficient use up to the present 

time In 1869 the greater part of the 











station as it is today was finished. The 
style of architecture is castellated Gothic 
with heavy battlemented corners, exe. 
cuted with solid, rock-faced, ashlar stone 
and cut trimmings, with details of a 
massive and permanent character, The 
tower is the most imposing feature of 
the structure, and in the days preceding 
the sky-scraper epoch, a view of the lake 
and city from its top was thought to be 
very fine. A new lake tunnel, 7 feet in 
terior diameter, extending from the crib 
to the north side station, was finished 





July 3, 1874, and in October of the same 
year it was extended under the land to 
the new pumping station at Ashland Ave 
nue and Twenty-second Street (the west 
side station). 





THE INTAKE CRIB COMPLETED 


means of water supply. Outgrowing that, in January, 
1836, the Chicago Hydraulic Company was incorpo 
rated by the State Legislature and given a charter 
which was to continue in force for seventy years, by 


the provisions of which lake water was to be furnished 


to Chicago rhe works of this company were put in 
operation in the spring of 1842 They comprised a 
reservoir, about two miles of wood pipe and a 25 


H. P. engine the whole costing 
about $24,000, 

This company, however, supplied 
only a portion of the south and 
west divisions of Chicago, and did 
not reach the north division at all 
The inhabitants of the unsupplied 
sections were furnished with water 
either from the river, or by the 
“water-cart system” from the lake 
Finally it became clear that the 
whole water upply needed to be 


managed by the city, and compro 


mise having been agreed upon be 
tween the ompany and the city tn 
1852, the latter put works into 


operation immediat 


The north ide pumping station 
at the foot of Chicago Avenue was 
the first station to be established, 
It began work in December, 1853, 


with a capacity of 8,000,000 gallons 
every twenty-four hour The water 
came from an inlet basin on the 
lake shore cut off from the lake by 


a semi-circular breakwater with an 
opening to the outheast There 
were three reservoirs holding from 
two to three days’ supply They 
were at LaSalle and Adams Streets, 
Chicago Avenue ind Sedgwick 


Street, and Monroe and Morgan 
Streets. The first iron distribution 
pipe, 4 inches in diameter, was laid 
in 1852. In 1887 a shore-inlet tun- 
nel 7 feet in diameter and 1,500 
feet long, with an inlet shaft pro- 
tected by a crib opposite to the 


north side station, was completed 


On November 6, 1876, the year in which 

the “Board of Public Works” was suc- 

ceeded by the “Department of Public Works,” with 
a single responsible head, the west side pumping sta- 
tion was put in operation, its capacity being 30,000,000 
gallons per day. In 1884 this was raised to 60,000,000 
by the addition of two new engines. The growth of 
the city’s needs and the constant outlay necessary to 


satisfy them may be seen when this amount is com 
pared with that actually pumped at this station for 
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THE FOURTEENTH STREET PUMPING STATION. 
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INTERIOR OF THE CRIB. 


the year 1899, the amount reaching the enormous out- 
put of 19,281,301,400 gallons, It will be remembered 
that the first inlet basin to supply Chicago with 
water was quite near the shore, and although the city 
grew rapidly and packing houses 
and distilleries added their refuse 
to the Chicago River, and com 
plaint was made by the citizens 
that the source of their water sup 
ply had become contaminated, no 
effort toward change was made 
until 1861, when the Board of Pub 
lic Works entered upon its duties, 
A plan of filtration was first experi- 
mented with, but it was soon cast 
aside as impracticable, and it was 
decided to construct a tunnel, 
which would bring lake water from 
a distance sufficiently removed 








from the contaminating river de 
posits to insure its purity. It was 
thought that this could be accom 
plished by using a tunnel two miles 
in length. The horizontal diam 
eter of the tunnel was fixed at 5 
feet, that size offering a capacity 
sufficient to furnish 50 gallons of 
water per day to each person in 
a population of one million, Work 
was begun on this tunnel March 17, 
1864, the introduction of pure lake 
water into the finished waterway 
being celebrated with appropriate 
public ceremonies March 25, 1867. 
The present system of water pipe 
tunnels under the Chicago River 
was not originated until 1869. An 
accident occurred August 18 of 
that year, in which the water main 
crossing the river at Chicago Ave 
nue was broken by the dragging 
anchor of a vessel, and the west 
side thereby deprived of water for 
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This brought out the necessity of tunnels 
river bed Up to time all 
intersections of the river had been laid on the river 
pollution of the continued, 
when the construction of the tunnel 
1887, it was decided to make it 8 feet in 
lake 
same year on a 
The land rami- 
shaft with the south 
central nearly completed in 
was not unt!! December 15, 1894, that the 
immense work, up to that time the greatest engineer 
ing enterprise undertaken by the city, was completed 


three days 


under the this pipes at 


bottom But the water 


and next was 
planned, in 
diameter and to extend it four miles into the 
the initial done in the 


hore shaft at the foot of Peck Court. 


work was 


lications connecting the shore 


and stations 


1888, but it 


side were 


rhe interdependence of pumping stations and feeding 
tunnels prevented the central pumping station at Har 
rison Street from doing full work before the four-mile 
tunnel was in operation, although it began service 
July 14, 1890. The Fourteenth Street station was 
built In 1890, and re-equipped in 1898. 

But increased as were the facilities for water supply, 
the growth of Chicago afforded no chance for a breath 
ing spell for the water supply department. July 15 
1889, the suburban towns of Hyde Park, Lake, Jeffer 
son, and Lake View were annexed to Chicago, adding 
to its population 220,000 souls, and to its water works 
system the pumping stations of Sixty-eighth Street and 
of Lake View; one lake tunnel 6 feet in diameter and 
8,000 feet long with a submerged inlet for Hyde Park 
and Town of Lake; one lake tunnel in process of con 
struction, 6 feet in diameter, for Lake View and Jef 
about 350 miles of water pipe. Imme 
repairs for the adequate water 
The 
department 


ferson, and 
diate extensions and 
of this new territory 
plans of the Lake 
contemplated a tunnel 6 feet in 
easterly from the foot of Sulzer 
After 
progress, it 


were 
View 


supply imperative 


original water 

diameter extending 
Street to a point one 
mile from shore annexation and while the 
work was in 

tunnel a mile 
struction as 
sunk 6,000 feet from shore on the line of the tunnel 
obtained from this point, work meanwhile 
shaft to the outer or 
sunk 


and the intermediate crib 


was decided to extend the 
order to utilize the con- 


temporary 


further In 


soon as possible a crib was 


and water 
progressing from a temporary 
in-take crib previously This tunnel 
1896 


permanent 
was completed in July 
The construc 
Carter H. 
and effi- 
including 
landing, 


abandoned and finally removed in 1899 


tion, appointment, and furnishing of the 


Harrison crib mark it as the most modern 
cient of the sub- 


$192,- 


Chicago cribs Its cost, 


atructure superstructure, and was 
141.40 

In 1895 it was again found necessary to plan for the 
pumping 


west 


construction of two additional stations to 


sufferings of the remote and north 


due to an inadequate water 


relieve the 


west sections of the city 


supply As a feeder for these, it then became neces 


sary to build a new lake tunnel, which is divided into 
three other sections covering the 


a lake section and 


land ramifications. The lake tunnel extends to the 
Carter H. Harrison crib, and was completed in Jan- 
uary, 1899. Section one of the land tunnel was com- 


pleted in 1897, number two and number three in 1900. 
The capacity of the lake tunnel is 200,000,000 gallons 
and the cost of the 
With the completion of the new tunnels 


3,500,000 can 


per 24 hours, new service was 
$4,986, 266.37. 
and pumping stations a population of 
be supplied with 150 gallons of water per day to each 
person, and there will still be ample reserve ma- 
chinery 
>-ere - 
PROVISIONING A TRANSATLANTIC LINER 

Not by ‘any means the least impressive evidence of 
the huge size to which the modern transatlantic steam- 
ship has grown is to be found in the graphic represen- 
tation, on the front page of this issue, of the bewil- 
dering amount of provisions that have to be taken 
aboard for a single trip across the ocean. A mere 
tabulation of the various kinds of food which go to 
replenish the ship's larder, during the few days which 
she spends in port, fails to convey any adequate idea 
of the vast amount of,stores taken aboard. Our pic- 
torial representation is, of course, purely imaginary, 
particularly as regards the live stock; the beef, mut- 
ton, game, ete., being received on the ship in the 
dressed condition, no live stock whatever being car- 
ried. The drawing was made up from a list of the 
actual amount of provisions carried on a recent east- 
ward trip on the Hamburg-American liner “Deutsch- 
land,” and the number of live stock which contributed 
to meet the supplies for one voyage was estimated 
from the actual number of cattle, sheep, etc., that 
would be required to make up the total weights in 
dressed meats given in the table. With the exception 
of the live stock, the provisions are shown in the 
actual shape in which they would be taken on board. 


The dimensions of the vessel are: Length, 686 feet; 


beam, 67 feet, and displacement, 23,000 tons; her high- 
est average speed for the whole trip is 23.36 knots, and 
she has made the journey from Sandy Hook to the 
Lizard in five days, seven hours and thirty-eight min- 
utes. In considering the question of feeding the pas- 
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sengers on a vessel of this size, the thought is sug- 
gested that there are other hungry mouths within the 
hull of the ship besides those to be found in the din 
ing saloons of the passengers and the messrooms. of 
mouths that are so voracious that they re 


the crew; 
quire feeding not merely at the three regular 
hours of the ship, but every hour of the day and night, 
from the time the moorings are cast off at one port 
until the vessel is warped alongside at the other. We 
refer to the 112 furnaces in which the fuel of the six 
teen boilers in the boiler-room is consumed at the rate 
of 572 tons per day. Now, although the voyage from 
New York to Hamburg lasts only six or seven days, 
according to the state of the weather, the bunkers of 
the shiv are constructed to hold a sufficiently large 
reserve of coal to cover all contingencies, her total 
coal capacity being about 5,000 tons; and at each voy 


meal 


age care is taken to see that they are pretty well 
filled. 
The total number of souls on board of the vessel 


when she has a full passenger list is 1,617, made up 
of 467 first cabin, 300 second cabin, 300 steerage and a 
crew of 550, the crew officers 


comprising seamen, 


stewards and the engine-room force. Sixteen hundred 
and seventeen souls would constitute the total inhabi 
that dignifies 
fact that 
illustra 


tants of many an American community 
itself with the name of “city,” 
which is 


and it is a 


the long shown in our 


tion, 


procession 


wending its way through the assembled pro- 
visions on the quay, by no means represents the length 
of the line were the passengers and crew strung out 
this 


four 


along Broadway or any thoroughfare of 
city. If this number of 


deep through Broadway, with a distance of say about 


great 
people were to march 
a yard between ranks, they would extend for about a 
quarter of a mile, or say the length of four city blocks, 

To feed these people for a period of six days re 
quires, in meat alone, the equivalent of fourteen steers, 
ten calves, twenty-nine sheep, twenty-six lambs, and 
nine hogs. If the flocks of chickens, geese and game 
required to furnish the three tons of poultry and game 
that are consumed were to join in the 
aboard the vessel, they would constitute a contingent 


procession 


1,500 strong 
1,700 pounds of fish, 400 
1,700 dozen eggs 
and 14 barrels of oysters and clams. The 1,700 dozen 
of eggs packed in would considerable 
area, as shown ir our engraving, while the 1,000 bricks 


less than 
with 


by themselves not The ship's 
larder is also stocked 
pounds of tongues, sweetbreads, etc., 


cases cover a 
of ice cream would require 100 tubs to hold them. Of 
butter there 1,300 
while the 


taken on board 
quarts of milk would re- 


and the 300 quarts of cream 


table would be 


pounds, 2,200 
quire 64 cans to hold it, 
8 cans. 

In the way of vegetables there are shipped on board 
175 barrels of barrels of assorted vege- 
tables, 20 and celery, 200 
dozen lettuce; while the requirements of dessert alone 
would call for 4% tons of assorted fresh fruits. For 
making up into the daily supply of bread, biscuits, 
cakes, and the toothsome odds-and-ends of the 
pastry cook’s art, there are taken on board at each 
trip 90 barrels of flour, each weighing 195 pounds, this 
item alone adding a weight of 8% tons to the cooks’ 
To this also we must add 350 pounds of yeast 
and 600 pounds of oatmeal and hominy. 

Under the head of liquids the most important item 
is the 400 tons of drinking water, whose bulk is ade- 
quately represented by the circular tank shown in our 
engraving. This is supplemented by 12,000 quarts of 
wine and liquors, 15,000 quarts of beer in kegs, besides 
3,000 bottles of Last, but not by any means 
least, is the supply of 40 tons of ice. 

Of course, it will be understood that, as in the case 
of the coal, it is not to be supposed that ail of this 
supply will be consumed on the voyage. There must 
be a margin, and a fairly liberal margin, of every 
kind of provision. Moreover, the extent to which the 
larder. and cellar are emptied will vary according to 
the conditions of the voyage. In tempestuous weather, 
where the trip is a succession of heavy gales, and the 
dining room tables are liable to be practically de- 
serted for two or three days at a stretch, the con- 
sumption will be modified considerably. Stormy voy- 
ages of this character, after all, occur at infrequent in- 
tervals, and as a rule the supplies are pretty well con- 
sumed by the time the passage is over. 

Fire from Waste Paper. 

The deterioration in the quality of paper increases 
the liability of fire wherever waste paper is accu- 
mulated in any quantity. Most modern paper is made 
from wood and other vegetable fibers which, chemi- 
cally, are not very different from the component ma- 
terial of a hayrick. If the waste paper is stacked in 
large quantities, and especially if it happens to be a 
little damp, heating takes place just as with a prema- 
turely stacked hayrick, and spontaneous combustion 
may at any time break out in flame, as it has often 
been known to do in the farmyard, and of late years 
the greatest care and vigilance has been necessary to 
guard against it. 


potatoes, 35 
table 


crates of tomatoes 


pies, 


stores. 


beer 
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Engineering Notes, 
Ten American locomotives have just been delivered 
to the Paris-Lyons Railway. 
black 
acetylene is of excellent 


carbon of 
purity. 


from the 
quality, fineness and 
fine acetylene 
seems particularly suited for the production of India 
ink. 


Acetylene produced 


By reason of its very division black 


During the year 1900 the shortest passage of a sail 


from London to Calcutta was 82 days, and 


199 days 


ing ship 
the longest The shortest passage from Lon 
109 days, and the longest 
trip from San 


London was 96 days, and the longest 181 cays. 


don to San Francisco was 


203 days. The shortest Francisco to 
A new solder is being !ntroduced by an English con 
It consists of an alloy composed of pure metals 
efficient 
is the necessary amount of 


cern, 
mixed in the most incorpor 
ated with it The 
solder is made in the form of a tube with a narrow 
bore, the central cavity being occupied by the flux. 

We learn from The that 
punctuality is by no means unknown in 
the Vistula 
run, 


proportion, and 
rosin 


railway un- 
Russia. On 
trains which 


Engineer 


line in 1900, out of 348,933 
52,020, or 15 per cent, left the statien be- 
late. The 


The only 


were 
fore time; 74,909, or 21 per cent, arrived 
other lines have not much more to boast of. 
fairly punctual line is the Warsaw-St. Petersburg one, 
on which only 7 per cent of the trains were late. 
Arrangements are in progress for the visit of a rep- 
commission of British this 
will be their business to make a tour of 
industries. The com- 


resentative artisans to 
country It 
observation varied 
mission has been organized through the medium of a 
weekly ‘Red Leiter.” The men are 


Their itinerary will include 


among our 
London called 
elected by popular vote 
a visit to the Pan-American Exposition. 

When the British Chancellor of the Exchequer levied 
the tariff of twenty-five cents upon each exported ton 
of coal, it maintained by the various colliery 
owners that a heavy blow had been dealt to the Eng- 
lish industry. As a matter of fact, however, since the 
duty imposed the exports of from Great 
Britain have increased considerably, especially to Ger- 
many and France. During the month of April 620,000 
tons of coal were shipped to France, while the quan- 
tity for the first four months of the present year ag- 
gregates 1,882,880 tons, representing a value of $7,737,- 


was 


was coal 


400. The shipments to other parts of the Continent 
have been equally heavy. 

4 Baltic-White Sea 
more rapidly develop the vast territory of Archangel. 
It is contemplated to build the canal large enough to 
The canal would also 


Canal is proposed in order to 


admit vessels of ocean tonnage. 
be of great value to the Russian navy in time of war. 
If it is carried out, the total length of the canal will 
be 598 miles; 304 miles of the route will be formed by 
lakes. The canal will follow the bed of the Neva as far 
as St. Petersburg, crossing Lake Ladoga and following 
the Svir, which unites Lakes Ladoga and Onega. Dif- 
ferent watercourses will then be utilized, the channels 
being enlarged and deepened until the White Sea is 
reached at Soroskaya. It is estimated that the work 
ean be completed within a and that the cost 
would be $10,300,000. 


year, 


A scheme for supplying the manufacturing districts 
of South Staffordshire with gas made by the patent 
Mond process is being considered by the British gov- 
The gas is not to be employed for illumi- 
is to be devoted to heating and 
The Mond gas 


ernment. 
nating purposes, but 
manufacturing requirements entirely. 
is manufactured from an inferior quality of coal at a 
very cheap rate. The President of the Society of 
Chemical Industry of Great Britain, who is interested 
in the scheme, stated before the Parliamentary Com- 
mittee that 50,000,000 tons of coal are 
annually consumed for manufacturing purposes in this 
district, the steam and motive power will 
be obtained from Mond gas distilled from 10,000,000 
tons of coal, thus effecting a considerable economy in 
the consumption of coal. The gas is to be supplied at 
the low price of four cents per 1,000 cubic feet. 


whereas now 


necessary 


Two derailments which have occurred recently on 
the Siberian Railway are a further proof, if any were 
needed, that the line has been too lightly constructed 
to enable it to carry the heavy locomotives now run- 
ning on it, to say nothing of the ever-increasing freight 
traffic. The first derailment referred to 
by a “burst rail,” and, of course, until the entire line 
has been relaid with heavier and sounder rails, there 
will be always the risk of other “burst rails,” causing 
loss of life and interruption of the traffic, says The 
Engineer. The second accident, which is the fifth of 
this nature on the new line, shows that the supervision 
exercised over the traffic is far too weak. The control 
of the line is in the hands of one man. Both the 
people and the press of Siberia have come to the con 
clusion that to insure the proper working of the line 
in the best interests of the country, the Siberian Rail 
way ought to be divided into three or four separate 
and independent sections. 3 


was caused 
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Worrespondence. 


Photographing tn the 50,000th Part of a Second, 
lo the Editor of the Scientivic AMERICAN 

In the article appertaining to the history of pho 
tography for the past fifty years, published in Sunday's 


Sun, May 19, 1901 


yy George G. Rockwood, mention 
is made of the fact of his having taken photographs 
in the twenty-four thousandth part of a second, by 


means 


if the discharge from a Leyden battery 

As the writer conducted the electrical part of the 
experiments referred to, and still retains the original 
upparatus used for the purpose, as well as data re 
lating to the experiments made first at Mr. Rock 
wood's laboratory, in Union Square, then in the base 
ment of Kurtz studio—-opposite the Post Office at 
that time—and later at the residence of W. E. Cramp 
ton, in Brooklyn, it may add to the history, in a more 


detailed manner, of this particular line of photog 
raphy, if the following facts relative to the subject 
are brought forward 

It was at the suggestion of the late Josiah P. Fitch 


a then well-known patent lawyer of New York, that 
the question as to whether it was possible to have 
plates made sensitive enough to receive impressions 
during the minute period of a Leyden battery dis 
charge came up 

Mr. Rockwood was consulted, but, of course, could 
not guarantee that his plates would respond during 
the infinitesimal fraction of a second that the Leyden 
spark gave light 

However, he prepared a number of special plates, 
and one evening during the summer of 1881 an elec 
tro-static machine of French make, giving a spark, 
under favorable conditions, of eight inches, a battery 
of fifteen Leyden jars and the necessary mechanical 
and telephonic apparatus were set up and ready for 
use about 10 P. M 

A number of scientific men were present, one of 
whom would be talking in the transmitter, upon the 
contacts of which the camera was focused, while an- 
other would listen at the receiver, in a different 
apartment, and record the messages articulately re 
ceived 

Mr. Rockwood figured the duration of the electric 
spark on the basis of Wheatstone’s calculation, that 
a spark passing through a space of one inch and hav- 
ing the electro-motive force behind of ten Leyden 
jars would pass in the 24,000th part of a second 

As the electro-motive force of the spark used in 
these experiments was the product of fifteen jars, 
connected in series, and the space traversed was from 
one-quarter to three-eighths of an inch, the duration 
of the spark, according to the above calculations, was 
in the vicinity of the 50,000th part of a second in 
stead of the 24,000th 

There was an anxious time spent while Mr. Rock 
wood was developing the first half dozen plates, as 
in case of their showing nothing, it would be useless 
to proceed further in that line of demonstration. 

To the surprise, and gratification, of all, the pho- 
tographs of the transmitter vibrating point came out 
as clear and distinct as if the exposure had been for 
a second instead of the 50,000th part of one, and many 
other fine impressions were taken that evening. 

The stationary transmitter contact consisted of a 
half-inch length of carbon one sixty-fourth of an inch 
in diameter, and the vibrating one, of a platinum 
wire of the same dimensions, but tapering to a fine 
needle point where it contacted with the carbon 

The Leyden spark was discharged at a distance of 
one inch from ‘the transmitter contacts, on the op 
posite side of which the camera was focused so as to 
be in a direct line with them and the center of the 
space over which the discharge took place 

Some of the photographs were taken with the jars 
connected in multiple and in multiple-series, but the 
best results were obtained when all were connected 
in series Five of the jars were fractured, through 
the chains being too short to rest on the inner tin foil 

On examining the fractures with a microscope, they 
presented a funnel-like formation and had the appear 
ance of being fused, a very surprising fact consider 
ing the enormous speed with which the sparks passed 
through the glass One of the holes had the appear- 
ance of having been made by a bullet 

While the experiments were being conducted the 
laboratory was in absolute darkness, and the sensa 
tions experienced by those present when the discharge 
took place were of a very peculiar nature, especially 
when anyone, accidentally, got too close to the Leyden 
jars Often, when seemingly safe for handling, a 
residual charge would assert itself to someone’s dis 
comfiture 

Among those present were Josiah P. Fitch, W. E 
Crampton and T. A. Richards, M.E 

Subsequently to the above experiments, several 
nights in Mr. Kurtz's studio resulted in the produc 
tion of many plates of varying quality 

It was then decided that micro-photography would 
be necessary for the proper elucidation of the object 
aimed at, and Mr. Crampton immediately had a room 
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equipped for the purpose in Brooklyn, and went thor 
oughly into the study of rapid photography. 

A very powerful microscope was attached to the 
camera used, and necessitated the use of very minute 
contact points on the transmitter, as it had to be 
brought to within the thickness of a piece of card- 
board from the lens, to get the proper focus, and the 
handling of the apparatus had to be conducted with 
extreme delicacy and care, through one of the con- 
tacts being made from a piece of carbon filament 
taken from an incandescent lamp and the other from 
a very fine platinum needle 

The minute contact points were magnified to about 
one inch in diameter and showed results far ahead 
of the previous experiments, and seldom were the 
points caught in actual contact. 

By several months’ hard work, a beautiful collec 
tion of negatives was obtained, showing the contacte 
at varying positions relative to each other, every 
negative being taken while articulate speech was being 
transmitted and received over the telephone, 

Those experiments showed visually and conclusively 
that mechanical contact could be and was broken to 
a minute extent between the transmitter contacts, 
while articulate speech was being transmitted, and 
without impairment of its quality, but, of course, the 
Bell telephone people argued that it was not by reason 
of, but in spite of, the mechanical breaks that speech 
was transmitted, and if the quality of speech was not 
impaired it was for the reason that, although the 
circuit might be broken mechanically, it was closed 
electrically, through the current bridging the gap 

There is little doubt but that Mr. Rockwood is en 
titled to the credit of making the first photographs 
by means of a spark from a Leyden battery, and that 
Mr. Crampton was the first to make micro-photographs 
by similar means. The same electrical apparatus was 
used in both cases. 

After going the length he did, Mr. Crampton de- 
cided to have mace the most powerful microscope that 
could be focused on the transmitter contacts, and use 
it for the purpose of examining with the eye the 
actions that took place between them. The microscope 
was of 4,000 diameters and the contacts had to be 
flattened to allow of its being brought within range. 
It was rigidly fastened to the same base as that of 
the transmitter, but even then, owing to its great 
magnifying power, the least touch would throw it out 
of focus, and it required a great deal of perseverance 
and skill to use it at all. 

A minute incandescent lamp was placed behind the 
contacts, and when speech was being transmitted the 
vibrations were too rapid for the eye to catch the 
contacts together, a thin streak of light appearing 
between them, all the time that speech was being 
transmitted. 

When the incandescent lamp was extinguished a 
most beautiful halo of bluish, purple light, radiating 
from the points, was seen. Magnified as it was, it 
seemed to extend about half an inch around the con- 
tacts, melting into the darkness in a very gradual 
and misty manner, that would seem to confirm the 
theory of some experts that a luminiferous ether con- 
ducted the current when the points were separated. 
These effects could, of course, not be distinguished 
with an ordinarily powerful microscope. 

J. Hart ROBERTSON. 

Brooklyn, N. Y 


The Nernst Are Light, 

Somewhat more than a year ago the Nernst incan- 
descent lamp was brought forward with a filament 
of refractory, earthy materia! instead of the usual 
carbon, and heated in the open air instead of in a 
vacuum. In the Elektrotechnische Zeitschrift of Feb- 
ruary 14 an arc lamp with pencils of similar refrac 
tory material is described This new electric are is 
similar to the Jablochkoff candle of long ago, in that 
the are length from point to point of the electrodes 
for the case reported is about (.04 inch and nearly 
constant. The most important feature reported for 
this new are is its comparatively high efficiency. 
Good incandescent lamps with carbon filaments show 
an efficiency of 3 watts per mean spherical candle 
power Open-are direct current lamps show an effi- 
ciency of about 0.3 watt per candle power in the 
direction of greatest intensity of light, but this rises 
to about 0.6 watt per mean spherical candle power. 
This great variation between mean and maximum 
candle power is partly due to the shape of the carbon 
points, which form so as to produce the greatest 
illumination at an angle of about 45 degrees below 
the horizontal. The new arc lamp above mentioned 
is reported to have given a horizontal candle power 
of 556 units with an expenditure of 154 watts at the 
are This corresponds to a horizontal illumination 
of 0.27 watt per candle, or about that of present direct 
current ares at 45 degrees below the horizontal. While 
the ordinary are is maintained between carbon points, 
one of which is convex and the other concave, this 
new are takes place between points of refractory ma- 
terial, both of which are convex. Moreover, the pen- 


407 


cils of refractory material for this latter are are only 
2.5 times as great in diameter as is the are length, 
while the diameter of carbon points is generally as 
much as six times the lengths of thelr arcs, These 
conditions make it appear that the are with pencils 
of refractory material may have a much wider fleid 
of maximum illumination than does the direct current 
are with carbon points, and consequently that the 
mean spherical candle power of the new are may be 
nearer that at the horizontal or maximum point than 
is the case with carbons and direct current With 
alternating current the mean spherical candle power 
of the are between carbons of convex points is about 
70 per cent of the maximum intensity. If this relation 
holds good for the new lamp, its mean horizontal 
candle power for the case reported should be 556 x 
0.7 = 389.2 units, and the efficiency 154 -+ 88904 
watt per mean spherical candle power, Another im- 
portant feature of the new lamp seems to be ite adap 
tation to moderate rates of watt consumption and 
candle powers, because of its simplicity. The con 
siderable amount of mechanism incident to the are of 
varying length in a lamp with carbon points, and the 
lower efficiency of very small lamps of this kind, has 
tended to confine their use to points where large candle 
powers are desired, A. D. A, 
a me 
Automobile News, 

Motor carriages are possessed by King Edward VII., 
by Queen Alexandra, the Czar, the Emperor of Ger 
many, the King of Belgium, the King of Italy and the 
Shah of Persia. Queen Alexandra uses an electric 
motor car. 

Automobile omnibuses are to be run between Hunt- 
ington, Northport and Oyster Bay, L. I. They will 
carry fourteen to eighteen passengers. The steering 
is done by means of compressed air. Both power anu 
hand brakes are used. The motor is of sixteen horse 
power. 

According to The Automobile Magazine, when a 
horse has been injured in the steeplechases at Auteuil, 
France, and is unable to rise, a specially constructed 
motor car is brought up and the wounded animal de- 
posited in it and transported away to the care of the 
veterinary surgeon. 

A novel type of motor war machine is being built 
by Vickers, Sons & Maxim, Limited. It is an armored 
car intended for the protection and inspection of rail- 
ways. It runs on the rails and is propelled by a 
petrol motor, the armament consisting of a one- 
pounder Maxim gun. Each machine is constructed to 
be manned by one officer and two or three men. 

The Fifth Avenue stages of New York city are ali 
to be operated by electricity. The development of 
the electric omnibus has been long delayed by the 
difficulty of finding a satisfactory storage battery. 
The new vehicles which have been ordered will be 
ready about August 1, and they will be capable of 
holding thirty-four persons. The top of the old stages 
were so low that they were uncomfortable for tall 
persons. This defect has been remedied in the new 
ones. They will be double-decked affairs and will b 
equipped with rubber tires. 

> + @- > —— 
Observations of the Glacobini Comet—Nice Obscr- 
vatery. 

M. Perrotin has communicated to the Académie des 
Sciences a series of observations made upon the comet 
discovered by M. Giacobini at the Nice Observatory 
on the 20th of last December. These observations, 
which were made at Nice from the 24th of December 
to the 11th of January, are shown in the table 

APPARENT POSITIONS OF THE COMET, 


Mean Time 





Date. of Nwe, a dP 
December 24 7 h, 38 m, 23 «, 22 h. ST m, 19.60 #, 112° 42 12.3” 
December 25 ot) ow i) 23 3 2m 112 40 20.5 
December 26....7 49 38 | 9 28.06 112 M6 
January 6 .6 13 0 5.88 m8 7 32 
January 11 -6 i 8 0 #0 10 40 112 40 2 


These observations do not as yet advance very much 
farther the present knowledge of the orbit, whose 
parabolic elements were at first calculated by Messrs. 
Kreutz and Mdller, of the Kiel Observatory, and later 
by Mr. Campbell, of Mt. Hamilton, but since the re- 
cent atmospheric troubles the heavens have again 
become clear, and the observations will be taken up 
again with the hope of making new calculations. This 
comet is likely to be of especial interest, owing to its 
direct movement and the value of certain of its el 
ments, which make it resemble a singular type of 
comets whose number is continually increasing. M. 
Perrotin thinks that we shall soon be edifled upon 
this point if the new body, whose briiliancy is de 
creasing, may be followed long enough to permit the 
determination of elements having for bare an are of 
some extent The tail of the comet extends at an 
angle of position near 45 degrees, and measures from 
2 to 3 minutes of arc in length; the nebulosity of 
the head, which is regularly rounded, surrounds a 
well-characterized nucleus of about the 11th magni- 
tude. 
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THE GANZ ELECTRIC LINE OF VALTELLINA. 
In a very short time the electric line of Val 
tellina built by Messrs. Ganz & Co., of Budapest, will 


be opened to 
the public. The 
line has at 
tracted no lit 
tle attention 
among Earo 
pean electrical 
engineers for 
the reason 
that it repre 
sents the very 
highest devel 
opment of the 
Gang three 
phase high 
tension system 
of electris« 
traction. 

rhe Valtel 
lina line is 
some 60 kilo 
meters or iS 
miles in ex 
tent Starting 
from Milan, it 
runs to Lecco 
at the south 


THE GANZ EXPERIMENTAL ROAD ON ALTOFEN ISLAND, 
NEAR BUDAPEST 


east corner of Lake Como, extends along the eastern 


shore to Colico, at the north end, and then 


branches 


off to Chiavenna on the north and to Sondrio on the 


east The high-tension lines de 
liver the primary current of 20,000 
volts to nine stationary trans 
formers, which feed the current to 
the trolley wires and earth rail as 
three-phase current at 3,000 volts. 
The efficiency of transmission from 
the dynamo to the transformers 
averages 95 at full, 94 at the half, 
and 94 per cent at quarter load 
Current is generated at a central 
station situated at Morbegno, be 
tween the Colico-Sondrio branch 
Hydraulic power is used to de 
velop electrical energy three tur 
bines, each of 2,000 horse power 
are directly coupled with three 


phase generators which supply 
the primary current of 20,000 volts 

For the line at Lake Como the 
motor cars are {8.1 meters in the 
carriage body and 19 meters (62 
feet) over the buffers The cars 
rest on two bogie-trucks, each 
truck having a wheel-base of 24. 


meters Without passengers a car 
weighs 50 tons, including the mo 
tors The wheels are 1.17 meters 
in diameter, while those of the 
electric freight locomotives sup 
plied to the same line have a 
diameter of 1.4 meters rhe loco 
motive motor weighs 3.8 tons; its 
rotor about 1! ton Che car-motors with 


size wheel weigh tons approximately. 


a smaller 


Each cas 


cade pair of these motors develops a full-load horse 


power of 150, while the high tension motor itself, when 


running at full speed with the low tension 


motor cut out, yields about the same horse 
power Thus, 300 horse power are devel- 
oped in one truck carrying two pairs of 
motors, or 600 horse power (450 kilowatts) 
on one train with front and rear driving 
cars 

The current generated at the central sta- 
tion has a frequency of 15 per second. 
When running synchronously the high ten- 
sion motors make 300 revolutions per min- 
ute. in the rotor of the same motor the 
periodicity of the induced currents varies 
During the start, 
when the high tension is switched into cas- 


according to the slip 
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cade connection with the low tension motor, after 
the speed has risen to “hal, speed,” or 150 revolutions 


per minute—above which speed the cascade connec- 


tion ceases—the periodicity of the currents in the 
rotor of the high tension and in the stator of the low 
tension is about 7% per second. The speed of the 


INTERIOR OF CAR ON GANZ VALTELLINA ROAD. 


locomotive motors is 125 revolutions per minute. The 
Valtellina locomotive motors are not geared in cas 
cade; they are all high tension 

The line will be used for the transportation of both 














GANZ ELECTRIC CAR FOR THE VALTELLINA ROAD. 


passengers and freight. 


JUNE 29, 1901. 


Passengers will be carried 


by the cars at a speed of 60 kilometers (37% miles) 
per hour. The electric locomotives will be used 





DUMMY CAR OF THE GANZ EXPERIMENTAL ROAD, 


for hauling 
freight trains. 
Sach train 
will have a 
net weight of 
250 to 300 tons. 
The speed to 
be attained 
will be about 
30 ~=kilometers 
(18% miles) 
per hour. 

The commer- 
cial merits of 
the system are 
many. The in 
itial outlay is 
not inordinate. 
The annual 
cost of main 
tenance is said 
to be compar 
atively small. 
"or railways 
of considerable 
length. and 
heavy traffic, 


less maximum power is required in the central sta 


tion with the Ganz high tension distribution than with 


the necessarily low tension of continuous current dis 





tribution, the ratio of maximum to 
average load at the central station 
being less. 

The electrical merits of the sys- 
tem are no less noteworthy, espe 
cially when the length of transmis 
sion from one central station is con- 
sidered. By reason of the high 
voltage no large currents are used 
The loss involved in converting to 
continuous current by rotary cou 
verters is eliminated The use of 
pure induction motors without com 
mutators, and the coupling of these 
in cascade pairs, results in a high 
motor efficiency. 

= oe —_ 
Our Mineral Resources, 

A chart published by the Geo 
logical Survey gives a summary of 
the mineral products of the United 
States for the past ten years, says 
Bradstreet’s. The aggregate values 
have increased by more than one- 
half in that period, and the figures 
for 1899 are greater than in any 
previous year, footing up the enor 
mous total of $976,000,000. The 
value of the metallic products of 
the year is given at $527,218,084 
and of the non-metallic at $447,- 
790,862. The latter class includes, 
of course, the coals—-$168,000,000 in 


bituminous and $88,000,000 in Pennsylvania anthra- 
cite—$64,600,000 in petroleum, $20,000,000 worth of 


natural 


cement 


gas and large value in stone, brick clay and 
with various other minerals. Of the metals, 
our pig iron is worth almost as much as 
all others together, the value of the product 
in 1899 being given at $245,000,000. Cop 
per comes next with $104,000,000, and the 
$71,000,000 in gold is third. The market 
value of the silver produced in 1899 was 
about $33,000,000 and the lead and zine 
together were worth about as much. Quick- 
silver, aluminium, antimony, nickel and 
platinum are the other metals that figure 
in the table. 

- ->+ere 

Applied on a burn, where the skin is not 
yet open, turpentine quickly alleviates the 
pain 





TRUCK OF A VALTELLINA CAB. 
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METHOD OF UTILIZING OLD STREET CARS. 

it was reserved for some original genius in San Fran- 
cisco to discover a method for the utilization of 
ancient and out-of-date street cars. There was once a 
limited demand for these articles from young and 
ambitious communities that wanted to inaugurate a 
street railway system of their own and were willing 
to buy rolling stock, even second-hand, provided the 
cost was low enough, but the change in the metropoli- 
tan systems, first from horse or mule power to cable 
roads, and afterward to the employment of electricity 
as the motive power, together with a general demand 
from the public for improved cars, left so large a num- 
ber of the old-fashioned kind on hand that the com- 
panies were at a loss whet se to make of them. To 
break them up into firewood seemed to be the only 
disposition possible The supply was infinitely greater 
than the demand 

An Italian immigrant in San Francisco solved the 
problem. He had purchased a lot of land, but had no 
money left with which to build a dwelling. Observing 
several of the old cars in store he bought one for $10 
and had it transported to his land, where, at small cost, 
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angles, and plank walks are laid so as to give pedes- 
trians access to their homes without wading through 
the deep sands. Few of these cars have been adorned 
with a coat of paint. The exteriors are generally in- 
tact, and the conspicuous signs denoting the route 
over which the cars once perambulated are not oblit- 
erated. 

Some methods are used in the adornment of these 
curious resorts, Many of them are covered with vines, 
most have gallerigs extending around the front and 
sides. The roofs of some are arranged as lookouts, 
and awnings drop over the windows. There is consid- 
erable space for storage below the cars, while other 
cars acquire additional room by little extensions. In 
some instances one car is raised above another, and 
sometimes the cars are laid upon other buildings, thus 
giving an extra story. The platforms of the cars are 
often transformed into balconies and bay windows 
with the aid of the carpenter and glass fitter, and 
afford points of observation protected from the cold 
winds, besides giving extended views of sea and land. 

The arrangement of the interiors of these dwellings 


is highly ingenious, the necessities of the case requir- 
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Electric Motors for Street Cars, 

Three methods of supply for motors driving electric 
street cars are now in vogue, two being practised ip 
the United States, while the third is found in Burope, 
The most common arrangement includes direct cur- 
rent generators at the main station, operating at 500 
to 600 volts, distribution lines leading from these 
generators to the trolley lines, and direct current car 
motors. Another plan, of which an example is found 
in New York city, provides only alternating genera 
tors of comparatively high voltages, as 6,500 or more, 
at the main station, lines that connect these gen- 
erators with transformers at sub-stations, rotary con 
verters fed from these transformers and developing 
direct current at 500 to 600 volts, and lines that dis- 
tribute this last current to the trolley and direst car 
motors. The third system, examples of which can be 
found by crossing the Atlantic, avoids the use of sub 
stations and their rotary converters, and connects 
high tension alternating generators at the main sta- 
tion to transformers on the moving cars, by means 
of the necessary lines and trolleys. On the electric 
cars the transformers reduce the high line pressures 





A “Cartown’”’ Home. 


“Cartown,” San Francisco, 





A “Cartown ” Skyscraper. 


Interior of a Car Home, 


CURIOUS VILLAGE IN CALIFORNIA, BUILT OF OBSOLETE STREET CARS. 


he built a small addition to it and provided a very com 
fortable home for the family This example was fol 
lowed by others, and in various parts of San Fran 
cisco there may be found discarded street cars doing 
duty as dwellings, barns, wood and outhouses that are 
not only substantial, but at the same time economical 


and highly picturesque 


There is a little settlement just outside the city 


where the large majority of the structures were once 
street cars It j located at the ocean beach on 
the shore end of Golden Gate park What com 
munity of interest prompted the beginning of this 
unique settlement i not known The fact that 
the lands are of small value and not likely to be ac 
quired for public uses in many years probably had its 
influence, though the situation, close to the resounding 
ocean and bordering upon a largely frequented boule 
vard, had attractions for many There are perhaps 
fifty of these car dwellings in the little settlement 
many of them fitted out with considerable elegance 
and numerous conveniences They are arranged upon 


a general plan affording their occupants the widest 
views, all fronting the sea. Streets intersect, at right 


ing the utmost economy of space, the average sleeping 
car suggesting a model Half a dozen persons have 
been at night accommodated with lodgings in one of 
them. Ventilation is always assured. 

While there are many families permanent residents 
of “Cartown,” the larger number occupy the “vehicles” 
as others do the house-boat, giving opportunities for 
original methods of entertainment and diversion for 
themselves and friends. Confined and restricted as 
these dwellings are, there is compensation in the fresh 
ocean breeezes which here blow right from the sea, 
besides the enjoyment of a health-giving environment. 
History and romance have been ransacked in providing 
names for these car “villas” suitable to the facetious 
idiosyncrasies of their various owners. In “Cartown” 
the “Villa Miramar” and “Chateau Navarre” adjoin the 
modest restaurant and more conspicuous bar 

There are many kinds of trades pursued in this odd 
settlement, restaurants and bars being most numerous. 
“Cartown” is an interesting spot for the visitor, not 
only on account of its individual attractions, but as a 
demonstration of the problem of what can be done 
with street cars that have outlived their usefulness. 


to those suitable for alternating three-phase motors, 
which are used to supply the required power. This 
last system has the obvious advantage that it avoids 
the expense of sub-stations, rotary converters, and 
500-volt distribution lines incident to the second sys- 
tem named. To offset this advantage, the three-phase 
motor is not yet as desirable in efficiency and regu- 
lation as its direct current competitor The alter- 
nating, long distance and the direct current short dis- 
tance systems may both remain, but it seems doubtful 
whether the mixed system with rotary converters 
finds permanent place. 





Naphtha launches under ordinary circumstances are 
perfectly safe, but with any form of liquid fuel a 
certain amount of care must be exercised. An explo- 
sion recently occurred at Great Neck, L. 1., which 
was caused by lighting a match near the naphtha tank. 
Immediately there was a tremendous explosion The 
burning naphtha was scattered in every direction, set- 
ting fire to the launch and to the clothing of the owrer 
and his wife, who immediately jumped into the water. 
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Hardness of Metals, 

F. Auerbach’s definition of hardness is given for 
the case of plastic bodies, including metals, by the 
limiting preasure per unit surface, attainable between 
a lens and a plate of the same substance, says Science 
Abstracts. In the case of metals the deformation 
cannot be observed with the same facility as in the 
ase of transparent bodies, but the surface of contact 
may be measured by covering the lens with a thin 
layer of lampblack This is only necessary at small 
pressures, since at great pressures the deformed area 
retains its shape 4 complication is introduced by 
the fact that the hardness is considerably influenced 
by small impurities, as well as by the elastic and 
thermal history of the metal The author gives the 
following table of the hardness of various fairly well- 
defined metals, as compered with minerals: 


Steel ‘ os «oveee S61 Quartz. 
Copper (hard) 143) 

Brouze SEES EO TS 127 § Apatite. 
Brase eee eeeescece .. 107 Floorepar. 
BONS ... cececsvccccesccecoosce ccosvesccce wr 

Copper bet % > Calespar. 
Silver ITT TTITTT TIME TTiTTie Ty 91 

Aluminiom ee 52 Boracic Acid 
Lead ones . 1 Gypeum, 


rhe aluminium was alloyed with 6 per cent copper 
the bronze was an alloy of 15 parts copper, 2 parts 
zinc, and 1.5 tin. The brass contained 2 parts copper 
to 1 of zinc. 

ee ee 
Shipping at Nagasaki, 

Consul Harris, of Nagasaki, February 9, 1901, re 
ports the launching, on the 26th ultimo, of the steam 
ship “Kaga Maru" from the Mitsu Bishi Dock Yard 
and Engine Works, of that city This vessel was 
constructed under the shipbuilding encouragement act 
of the Japanese Government and Lioyd's rules, class 
100, Al, and was built to the order of the Nippon 
Yusen Kaisha (Japan Mail Steamship Company) for 
its American line The materials used in its con 
struction were purchased in England, and the keel 
was laid on the 20th of March, 1900. The ship is to be 
A description 
foliows: Type, 3 decks; material, steel; length over 
all, 459 feet beam, 49 feet 2 inches; depth, 33 feet 


completed and delivered in March, 1902. 


6 inches; gross tonnage, 6,240 tons; 
11.800 tons draft 25 feet 
6,820 tons 


displacement, 
dead-weight capacity, 
triple-expansion; 
boilers, cylindrical, four in number; indicated horse 


engines twin-screw 


power (estimated), 4,500; speed, 15 knots 
ere 
THREE RECENTLY PATENTED NOVELTIES 
Three interesting inventions which have been pat 
ented in the United States within the last few months 
are an adjustable gun-stock, a combined rocking-chair 
and cradle, and a single-wheel vehicle. 





AN ADJUSTABLE GUN-STOCK. 


The gun-stock is the invention of Mr. Joseph N. 
Zoeller, a resident of St. Matthews, Ky Within the 
stock an adjusting-head is pivoted and attached to 
the grip. The head is provided with peripheral teeth, 
between the spaces of which a bolt, held in the stock, 
may enter A manipulating device is provided for 
the bolt. which device is passed to the outside of the 
stock for convenient operation. To change the inclina 
tion of the stock, the bolt is carried out of engage- 
ment with the adjusting-head. After the grip has 
been moved the bolt is allowed to enter the most 
convenient space between the teeth to hold the stock 
and grip as adjusted. 

Samuel 8S. Arnold, of Toronto, Canada, is the in- 
verntor of the combined rocking-chair and cradle. 
The upper and lower bars connecting the rockers of 
the chair are grooved to receive the corresponding 
bars of a cradle provided with a rocker at one end. 
Pins limit the movement of the cradle. When not in 
use the cradle can be pushed under the chair. 

Perhaps the most curious invention is Mitchell R. 
Heatherly's single-wheel vehicle. Our illustration 
shows the construction so plainly that an _ ex- 
tended description is hardly necessary. Broadly, 
the contrivance consists of a curved tongue pivoted to 
the harness, and a single wheel carried by the lower 
end of tne tongue. Above the axle of the wheel are 


stirrups for the rider or driver, if we prefer to call 


Scientific American. 


him so. Suitable handles are provided on the tongue, 

which are to be grasped for security. The tongue, 

it should be observed, is so connected with the harness 
that it will adapt itself to the motion of the horse. 

Mr. Heatherly lives in Mundell, Kans. His vehicle 

is designed to take the place of the bicycle and to be 

used on race courses. 
—_ —> + + ———<—— 

The Development of Wireless Telegraphy in Eng- 
land Ite Proposed Adoption in the Post Office. 
Some months ago, when the utility and widespread 

advantages of Marconi’s invention were conclusively 

established, a Departmental Commission of the Eng 
lish Post Office was formed to consider the merits of 
the system and the advisability of its adoption through 
out the British postal service. The report of this 





COMBINED ROCKING-CHAIR AND CRADLE. 


commission is now complete, and it is stated to relate 
favorably upon the scheme in its general principle. 
The result of this commission consequently por 
tends a great revolution of the English telegraphic 
service. For several months past the telegraph au- 
thorities have been endeavoring to satisfactorily cope 
with the exigencies of the rapidly increasing telegraph 
traffic, but the country is so comparatively small, and 
the congestion of the traffic so acute, that practically 
no headway has been made toward the solution of the 
difficulty. If Marconi’s system were employed the 
possibility of blocks on the lines would be entirely 
obviated, since each telegraph office would have its 
own synchronized receiver, and only the transmitter 
corresponding with that receiver would be able to 
Then, again, in 
stormy weather widespread damage is caused to the 
wires, frequently destroying communication, while in 
connection with Marconi’s system it has been proved 
These salient 


establish communication therewith 


to work better in boisterous weather. 
characteristics have impressed the commission, and 
have no doubt appreciably influenced their favorable 
decision 

Yet the scheme will have to be well prepared, since 
its innovation is attended with numerous difficulties, 
some of which can only be obviated by Parliamentary 
measures. For instance, the British Post Office has 
a monopoly in any system of telegraphy, and it is 
only natural to expect that they will endavor to en 
force these rights in the present case. In this event 
Marconi will be prevented from establishing inde- 
pendent installations without the official license. It is 
generally believed that at the present time the Post 
Office does actually claim the monopoly of wireless 
telegraphy in the British Isles, and that Marconi has 
not yet received the necessary license to install his 
system. This belief is somewhat supported by the 
fact that the English government will not permit wire- 
less telegraph communications to be transmitted from 
a point less than three miles from the shore. This 
fact was established at the inauguration of the sys- 
tem upon the mail packet service between Dover and 
Ostend, when the authorities would not permit the 
establishment of a land station at Dover. The Post 
Office is awarded this monopoly by act of Parliament, 
and it is practically certain that if necessary they 
will enforce that prerogative. But such a contingency 
is hardly likely to arise. Marconi has placed himself 
at the disposal of the commission and has extended 
them every assistance in his power, in order that the 
advantages of the system might be thoroughly under- 
stodd. That the system will be nationalized there is 
not, the slightest douLi, as im the cases of the tele- 
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phone and the District Messenger Agency of London. 

For once England is desirous of leading the way. 
Negotiations have already been opened with one or 
twe of the European powers, concerning the idea of 
establishing the system partially, if not entirely, upon 
the Continent. By this means the cables will be dis 
pensed with, and the international messages trans- 
mitted through the air. Of course there is the ques 
tion of expense, because such a radical revolution 
could not be effected except with a great outlay. Yet 
the system is cheap to install, for the cost is limited 
Wires, 
It will 
even be unnecessary to erect the lofty pole in con 


to the purchase of transmitters and receivers. 
poles, and cables are entirely dispensed with. 


nection with the apparatus, since Marconi has invented 
a cylindrical appliance which performs the same 
functions with equal satisfaction, as described in a 
recent issue of the ScienrTiric AMERICAN. 

Another instance of England's desire to encourage 
the utilization of the system is proved by the decision 
of the Admiralty to equip all the vessels in the fleet 
with the apparatus. Several ships are already sup- 
plied, but those which are yet deficient in this respect 
are being fitted with all possibie speed In a few 
weeks’ time the report of the commission will prob- 
ably be published, together with the suggestions for 
acquiring the system from Marconi without interfer- 
ing with the legality of his patents. Certainly the 
action of the British authorities will be followed with 
keen interest by the other nations, and should Great 
Britain decide upon its immediate introduction other 
nations will be compelled to do likewise. 

- tore - — 
Demand for Blood-Oranges in Germany. 

Consul Hughes writes from Coburg, April 26, 1901, 
There is a great demand in Germany for 
The popular idea 


as follows 
the so-called “Italian blood-orange.” 
here is that this fruit is colored, not by nature, but by 
injections of some artificial vegetable dye. To dis- 
cover the truth or fallacy of this belief, several well- 
known German chemists have been experimenting, 
first, to find out from the blood-orange itself if its 
color is due to artificial means, and, secondly, to change 
the common Italian orange into a blood-orange by in 
jections of different kinds of coloring matter. The 
experiments, however, have not been attended with suc- 
cess. It was found that no single injection of any 
solution would color more than one part of the orange, 
and that if several injections were made, the fruit 
was likely to decompose very quickly. The theory 
was then advanced that the coloring was produced by 
watering the roots of the trees with a blood-red veget- 





A CURIOUS VEHICLE. 


able solution. It is needless to say this experiment 
was as barren of results as the first. 
— c+ o+o> 
The Current Supplement, 

The current SuprLeEMENT No. 1330 has many articles 
of general interest. The Racing Yacht “Independence” 
is accompanied by two illustrations, showing the 
bow and the remarkable rudder. “Protection of 
Ferric Structures,” by M. P. Wood, is a continuation 
“Resistance to Death 








of a most important paper 
Among Insects” is a most curious natural history 
article. “Recently Discovered Greek Masterpieces” 
is accompanied by a number of engravings made from 
photographs showing the remarkable nature of the 
find “Packing Goods for Foreign Markets,” which 
was commenced in SuprLeMEeNT No. 1329, is concluded 
in this issue and shows how goods of all kinds should 
be packed for export. 


Contents, 


(Timatrated articles sre marked with an aateriak.) 
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” ' RECENTLY PATENTED INVENTIONS. 


Electrical Apparatus, 


SWITCH FOR ELECTRIC LAMPS.—CHARLEs 
WAGNER, Manhattan, New York city. The 
switch is arranged to permit one conveniently 
to turn the current on or off. The appearance 


of the lamp is improved, especially when the de 


vice is applied to the candle-type of lamp. The 
insightly key heretofore used in electrical 
switches is dispensed with, and a sleeve em 
ployed for opening and closing the switch 
ELECTRIC-CLOCK SIGNAL Harry B. 
VAUGHAN, Little Rock, Ark rhe sigaal-clock is 
of that form in which the clock-hands are 
made to touch contact-points on the face of 
the dial, and, by closing an electric circuit at 
any particular point or hour or number of 
points, to ring at that hour any particular bell 
or number of belis rhe present invention 
onsists in the peculiar arrangement of such 
devices whereby any number of guests in a 
hotel can be automatically called at any pat 
ticular hour, and whereby all the guests of 
the hotel are alarmed in case of fire. An 


alarm-signal can be sounded in any one of the 
ooms, and an electric lamp lighted by one au 
tomatic mechanism 


Mechanical Devices, 








PUNCHING-MACHINE,—Geores M. Rogers, 
Manhattan, New York city The machine is 
designed tv indicate upon a dial the force of a 
blow struck upon a pad rhe blow has no 
direct influence on the indicator-hand, but | 
merely deflects an intermediate lever to a| 
greater or less degree, according to the force 
of the blow, to which position it is held by a 
locking device The lever acts as a stop 
device to determine the drop of a rod which 
operates the indicator-hand 

SAFETY - CATCH FOR ELEVATORS 
HeNRY JEWBLL, tutte Mont The safety 
catch is to be applied to the lower deck of a 
ear and to be operated from the king-bolt to 
which the hoisting-cable is applied While 
the hoisting-cable is in good condition and sup 
ports the car, the catches are inactive But 
as soon as the cable breaks, the catches are 
automatically forced beyond opposite sides of 
the car into engagement with the wall of the 
shaft, or with racks or their like 

LOCK Ira W. Apso Nevada City, Cal 
The novel feature of this padlock is a slide 
unlocked and moved by a key and adapted 
to ens a spring-pressed knee-joint bolt 
This bolt is pivoted and designed to engage 
with its free end the shackle of the bolt. The 
lock cannot be picked unless the person has the 
proy key The lock is simple and durablk 
and can | cheaply manufactured. 

HYDRAULIC AIR-COMPRESSOR.—Lee FE 
MITCHELL, Boston, Mass Mr. Mitchell has 


improved the air-compressor which he in 


vented in 1900 In the power-cylinder & pis 
ton reciprocates Valve-chests open into the 
cylinder at the ends and have waste-outlets. 
A supply connection is provided between the 
valve-chests. A reciprocating-valve is arranged 
alternately to open and close the connection 
to the valve-chests and alternately to close and 
open the discharge for the waste-outlets from 
the valve-chests. The piston-valve is actuated 





by a shaft mounted to rock and provided with 
a lug. On the shaft a crank-arm is mounted 
loosely and connected with the valve-stem of 
the piston-valve, the crank-arm having spaced 
shoulders adapted to be engaged alternately 
by the lug on the shaft The shaft is rocked 
from the piston-rod of the power-cylinder. 
Rallway Appliances, 
PNEUMATIC PACKAGE - HANDLER. 
Greorce H. WALL, Cadillac, Mich. This pack 
age-handler consists of an air-cylinder located 
at each side of the car-doorway, the pistons 
being attached to a section of the car-floor 
The arrangement provides a platform about 








five feet long and having a width equal to that 
of the car-door. A governor maintains the 
level of the platform during operation Air 
is drawn from the train-line into a special 
reservoir for the operation of the device A 
forty-day test was given to the first machine 
to show that air from the train-line could be 
used for the purpose of loading and unloading 
baggage The inventor is an old and experi 
enced railroad man 

CAR-COU PLER.—Mark A. Brown, Douglas, 
Ga rhe coupling belongs to that class in 
which the drawhead is provided with a 
pivoted member or knuckle adapted to be 
locked after engagement with a similar knuckle 
on another car In the present invention pro 
vision is made to allow a_ yielding lateral | 


movement of the locking-pin. 


Miscellaneous Inventions, 
DRAPERY-HANGER 
Leominster, Mass. The 


LANGLOIS, 
a drapery 


Josern 
invention is 


hanger designed to be erected in houses to 
form an. enclosure for coffins The essential 
feature is a brace or truss for the side-bars 
of the drapery-hanger, the brace having a 
crotch or fork between its ends and a hook 
at each end The crotch engages the side-bar 
and its ends with the hooks, which are adapted 
to pass around the bar. 


WICK - TRIMMER Ropert M: JOHNSON, 
Lancaster, Penn his simp'e device serves to 
clamp a wick to be trimmed. By its means, 
the wick is compressed at its exposed or 


igniting surface; moreover, a 


straight hori- 











zontal line is established at the charred por-|to civil and hydraulic engineering by writing 
tion and a substantial surface is obtained at/an admirable book outlining the latest prac- 
each side. Upon these surfaces the shears|tice. The book has many illustrations, and is 
or scissors may bear, and over the surfaces | well printed and bound. 
the wiping material may be drawn. Tue Principtes, CONSTRUCTION, AND Ap- 
RETURN-FLOW SYRINGE. Denwoop N, PLICATION OF PUMPING MACHINERY. 
L. Newsury, Manhattan, New York city. The By Henry Davey. London: Charles 
syringe consists of a tube having apertures trifin & Company, Limited. Phil- 
in its sides, and a shield within which the tube adelphia: J. B. Lippincott Company. 
is contained. This shield comprises a body 1900. With frontispiece, five plates 
section having a series of curved bars, and and over 250 illustrations. Pp. 295. 
a front section in the form of a loop with Price, $6. 
which the outer ends of the bars are joined. The purpose of this book is to present the 
rhe inner ends of the bars are connected with | information in such a form as will make it 
a perforated cap-plate. The outer end of the} most useful to the practical engineer engaged 
tube extends out through the loop-section:|jn the application of pumping machinery in 
and the inner end of the tube screws into &/ mines or elsewhere, or in circumstances under 
collar connected with the apertured cap-plate.| which large quantities of water have to be 
A receptacle is carried by the lower portion] dealt with. A large number of Illustrations 
of the loop-section are given, showing the typical installations, 
HAT-BOX BENJAMIN F. Porrer, Manhat-| and there are several full page and folding 
tan, New York city. The hat-box is so con-| plates. The practice appears to be 
structed that the hat cen be raised at the| English gractice, but it is certainly . 
bottom of the box, lifted.to the top, and held | late ane It is a book which will be indis- 
in its raised position without injury. ‘Thus|pensadle to the hydraulle engineer, 
the hat can be brought into position for in-| Sug tes Nerrs CeEPHALIQUES, LES CORPORA 
spection or for careful removal ALLATA ET LE TENTORIUM DE LA Four- 
PIANOFORTE.—Herpert 8., Percy A., and MI. Par Charles Janet. 
<tr ome nek ee een Essai suR LA CONSTITUTION MorPHOLo- 
sndgawe —— . . GIQUE DE LA TETE DE L’INSECTE. Par 
to improvements in planofortes in which a Charles Janet. Paris: Georges Carré 
sound-board formed of a rolled or cast-plate 


or sheet of 


employed, in order tl 


withstand the effects 
so prejudicial te the 
board Moreover, the 


a longer sustaining po 


quality of the tone is 


aluminium or 


et G. Naud. 


aluminium alloy is 
at the instrument may 
of a hot, damp climate NATURE. 


ordinary wooden sound 
increased ; 


and the 


resonance is 
wer is obtained ; 


improved 





1899. 


L’ESTHETIQUE DANS LES SCIENCES DE LA 
Par Charles Janet. 
du Bulletin de la Société Zoologique 
de France Reconnue d’Utilité Pub- 
lique, Année 1900. 
de la Société Zoologique de France. 


Pp. 74. 


Paris: 


Extrait 


Au Siége 


JEWEL-HOLDER AND FASTENING DE-| 1900. Pp. 8. 
VICE FOR CORD COLLARS.—Saerwoop B.| ENGINEERING CHEMISTRY. A Manual of 
Ropertson, Brooklyn, New York city The | Quantitative Chemical Analysis for 
device is intended to be used with cord collars | the Use of Students, Chemists, and 
worn by Masonic fraternities. The invention | Engineers. Second Edition. By 
provides a neat and efficient means of holding | Thomas B. Stillman, M.Sc., Ph.D. 
the ends of a collar, at the same time allow Easton, Pa.: The Chemical Publish- 
ing the ready attachment of. ornaments or | ing Company. 1900. Pp, 503. With 
jewels and presenting an outer surface suitable | 132 illustrations. 
for the production of emblems or other orna This book was written especially as a manual 
ments of quantitative chemical analysis for the use of 

SAW-GAGI DANIEL ¢ Sreete, Village | students, chemists, and engineers. It treats 
Mills, Texas Mr. Steele has devised an im-| especially of the determination of impurities 
proved saw-gage more especially designed for | in the various metals, water for all uses, and 
use on saws having cleaner-teeth and arranged | various other commercial substances such as 





to permit accurate filing of the cleaner-teeth | paper, lubricating and illuminating oils, paint, 
without leaving an undesirable burr and with-| cement, and the like. There are also chapters 
mut danger of filing the teeth too short for | on liquid fuel, petroleum, and asphalt. A classifi- 
proper working in a cut cation of the different grades of steel and their 
WELL-DRILLING APPARATUS.—Mrrox | @8¢8 forms one of the most valuable chapters 
LATTA, Burwell. Neb The apparatus is light of the book. There is also an interesting 
and readily portable. It can be operated by chapter on pyrometry The beok concludes 
hand, thus avoiding the necessity of horse with chapters on the electrical units and energy 
power. The pump-valve is not subjected bes equivalents, which are especially useful for 
the action of the mud, dirt and gravel drawn ready reference. Numerous tables of pressures, 
up through the well-tube. The receiving cham | temperatures, percentages, etc., are also ap- 
ber is closed by a construction which can be | Pended. 
readily removed for the purpose of cleaning| New Ipeas. Quarterly Publication of the" 
it out. The current through the drill is fast | Romanes_ Society. Published by 
and strong enough to draw up gravel. All Witherby & Company, Office of 
work is performed on the ground surface Knowledge, 326 High Holborn, Lon- 
The strain or suction is always inward, so don. 
that in case of breakage or a leak at any We have received the January and March 
point the mud, water, and the like will not be| numbers of this pamphlet, which contain 
thrown outward upon the operator Essays Toward a Mechanical Theory of Vital 
Nore.—Copies of any of these patents will be | Processes. The Romanes Society was founded 
furnished by Munn & Co. for ten cents each, | 8t Christchurch, Oxford, in 1897, for the pur 
Please state the riame of the patertee, title of | pose of stimulating and promulgating original 
the invention, and date of this paper. thought and research in science; and in New 
|} Ideas are printed original articles of merit 
| on scientific subjects 


NEW BOOKS, ETC. 


New I st gpg : | Tue CHemicaL ANALYSIS OF Iron. By 
New Lanps. Their Resources and Pros- Andrew A. Blair. Philadelphia and 
pective Advantages. By Hugh Rob London: J. B. Lippincott Company. 
or j . ‘har = ti . oe 
‘ * Mill. —- : ‘ — a 1901. 320 pp., 105 figures. Price $4. 
ompany, Li ed. ade a: ee 
wey mit ‘ liladelphia | This work is intended as a guide for 
J. B. Lippineott Company. 1900. | > . 
rv poe an . j} the student of tron chemistry In it 
With ten maps. Pp. 280. F 
are described many special apparatus for 
The present volume deals with a subject | the performance of analytical work which 
which is of great interest, in view of the | otherwise only the possessor of a complete 
present tendency for persons to leave the old | chemical library would have at his command. | 
countries and emigrate to new lands The | The book has just entered its fourth edition, 
book presents, in a simple and practical man-| and has been entirely rewritten and brought | 
ner, the conditions of life in those parts of | up to date. Besides apparatus for analyzing 
the world where there is still an opening for | iron and steel, the author treats of the analysis | 
the energies of the English-speaking people | of slag, clay, sand, coal, coke, and furnace and 
desiring to make their home or invest their | producer gases also. The book will be found 
capital in a new country Little more than) of great value to chemists engaged in this 
the countries of the temperate zone are con | special line of work. 
sidered The author has done his work thor- | w ATERWORKS DistRiputTion. By J. A. Me- 
oughly, and it is a book which cannot but 


prove of value to the 


addressed 


Pherson, A.M., 


audience to which it is D 


154 pp., 19 
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"READ rHIS COLUMN “ CAREFULLY, ~You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir. 
ing the information. In every case it is neces. 
sary to give the number of the inquiry). 
MUNN & ©, 








Marine Lron Works. Chicago. 


Inquiry No. 904.—For manufacturers of spring 
motor fans. 


'TURBIN £S.—Leffel & Co. Springfield, Ohio, U. 8. A. 


Inquiry No. 005.—For parties to manufacture a 
money bag of canvas and brass. 


“U, 8." Metal Polish. 


Inquiry Ne. poe. -For the manufacturers ci the 
James Sash 


WATER WHEELS. Alcott & Co., 


Inquiry No, 907,—For manufacturers 
wheeis or any form of hydraulic power. 


Catalogue free, 


Indianapolis. Samples free. 


Mt. Holly, N. J. 
of water 


Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 


Inquiry Ne. 908.—¥or parties engaged in cutting 
out sheet metal letters in tin or brass, 
For bridge erecting engines. J. 8. Mundy, Newark, N. J, 


Inquiry Ne, 909.—For manufacturers of small 
spur gear wheels and sprocket wheels. 

Machine chain of all kinds, A. H. Bliss & Co. North 
Attievoro, Mass. 

Inquiry No, 910,—For the address of the toy gas 
engines “ Paradon” and * Weedens.’ 

Handle & Spoke Mchy. Ober Mfg. Co., 
Chagrin Falls, O. 

Inquiry No. @ 


article composed ©) 
dimensions. 


W Bell &t., 


1.—For parties to manufacture an 
smal) glass tubing aad of special 


Sheet Metal Stamping: difficult forms a speciaity. 
The Crosby Company, BuTfalo, N. Y. 

Ivquiry Ne, 91'2.—For manufacturers of miner's 
novelties, also for the address of a newsdeaier to sup- 
ply quantities of bewspapers, magazines, ete, 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. ©o.. Box 14, Montpelier, Vt. 

Ivquiry No. 913.-For manufacturers of 
elowsrs or injectors, fuel 0) injectors, air and oi) it 
jectors, operated by steam or compressed air, 

For Sheet Brass Stamping and small Castings, write 
Badger Brass Mfg. Co., Kenosha, Wis, 

Inquiry No. 914,—For manufacturers of drill 

resses, electrical tools, boilers, engines, dynamos, 
motors, laundry machinery, etc. 

Rigs that Run. Hydrocarbon system. Write 8t. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry No. @15.—¥or manufacturers of auto- 
matic pano-playing devices. 

Daus’ Tip Top Duplicator. 
5 Hanover 8t., N. Y. city. 


For manufacturers of wheels 


Ten days’ trial given on 
Felix Daus Duplicator Co., 
nquiry No. 916.- 

ost wheel barrows. 

SAWMILLS.—With variable friction feed, Send for 
Catalogue B., Geo, 8. Comstock, Mechanicsburg, Pa. 

Inquiry No, 917.—For parties to furnish oval 
rosewood handles by the gross, for barness niakers’ 
round knives. 

Wanted—Punch and Die Work, Press Work and light 
Manuf’g. Daugherty Novelty Works, Kittanning, Pa. 

airy No. 918.—For manufacturers 
wan: —- motor castings of 44 or }¢ horse power. 

Manufacturers of Valves, Fittings, Brass and Lron 
Work. Spindler & Deringer, 18-22 Morris &t., Jersey 
City, N, J. 

Inquiry Ne. 919.—For manufacturers of castings 
for small model steam engines, also of supplies fur 
small boilers, 

Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co., 49 Varick, 
Spring Sts., N.Y. 

Inquiry No. 920.—For manufacturers of screw 
wrenches, etc. 

The celebrated “ Hornsby-Akroyd" Patent Safety: 1 
Engine is built by the De La Vergne Refrigerating 
chine Company. Foot of Kast 138th Street, New York 

Inquiry No, O21. Por 
pails and berrels for salt fish 

The best buok for electricians and beginners in elec- 
tricity is“ Expe: mental Science,” by Geo. M. Hopkins. 
By mail. #%. Munn & Co., publishers, 361 Broadway, N.Y. 

Inquiry No. 92%.—For manufacturers of antomo- 
es (gasoline system) to mueey 2 4 upa grade of 

15 pe reent over country roads. A twin cylinder ma 
chine preferred, 


of sipall 


cor 


 manufooturere of pine 


Will give a one-half interest in twelve inventions, or 
any part of number, for money to perfect patent and 
dispose of same. Address 8, O, Stewart, BE. Las Vegus, 
New Mexico. 





New York: The 


1901. 


full-page diagrams and 


Water Power. An .Outline of the De 103 other illustrations. Price $2.50. 
relo > i i icati ‘ : one 
ve lopment and Application of the This book is Intended as a short, practical 
Energy of Flowing Water. By P . 
> mir ahs _ guide to the laying out of systems of distri 
Joseph P. Frizell First edition, | ‘ . 
: - | buting mains for the supply of water to towns 
first thousand. New York: John : gene 
rs ¥ . and cities It is by a practical engineer who 
Wiley & Sons. London: Chapman | , 
& Hall. Limited 1901 P ree has had twenty-four years’ experience; and 
Pri mg $5 amived, . . D. 9S |} contains much valuable data, together with 
: ny. Yue numerous illustrations of the various valves 
Water power is becoming more and more| and other apparatus employed in an up-to 
prominent every day Recent remarkable de- | gate supply system A large chart of an ex- 
velopments in electricity and other modes of | ample district, showing distribution, is added 
transmitting mechanical energy have recalled | to the other diagrams. 
water power to something like Its former pe 


sition in the 


industrial economy of 


the world. | 


We acknowledge the receipt from the 


The changed conditions have given a new ‘n-| Director of the Sydney Observatory of New 
terest to this source of power, and directed the | South Wales, Australia, of a report on the 
attention of investors to sources which for-| Results of Meteorological Operations in New 
merly appeared entirely outside the range of | South Wales during 1898, which is used in 
practical consideration They have also led| the Department of Public Instruction on 
to some noteworthy improvements in the utili- | Meteorology of New South Wales It Is very 
zation, development and transmission of | complete in its arrangement of items of special 
power. The author has done a rea! service ' interest. 


Inquiry No, 923.—Fora half mile of second-hand 
rails to bold cars loaded with five tons of lumber 


| 
ELECTRICAL ENGINEER (Tramways).—Wanted im 

mediately by the Council of the City cf Wellington, 
New Zealand, a thoroughly qualified Kiectrical Bngt- 
neer, who must have bad special experience in carrying 
out and equipping overhead electrical tramways and 
power stations. Full particulars and conditions may be 
obtained on application to Messrs. R. W. Forbes & Son, 
Produce Exchange, New York, and applications must 

| be delivered at the office of Messrs. Jobn Duthie & Co., 
Ltd.. Lime Street, London, E. C., England, not later than 

| noon on the Mth Jaly. 


| Inquiry No. O24. 


rods. 


For manufacturers of lightning 


Impkessep Upon His Noricn. 

The various features for which the Lackawanna Rail- 
road has become noted are involuntaniy impressed 
upon the notice of the passengers, who realize the lux- 
ury of hotel or elub appointment in the electric lights ; 
the smooth-running journals of the wheels; the extra- 
ordinary cleanliness toade possible by the use of an- 
thracite coal, avoiding all dust and nauseating smoke; 
the consciousness of being always on time—which com 
forts force an ease of mind and body moet favorable to 
the enjoyment of the unsurpassed scenery through 
which ite lines pass, It is but the natural sequence that 
the Lackawanna is prosperous in like degree to its ex- 
cellence of service and its warm friends are equal in 
number to ite whole list of patrons, for once to test its 
service means an ardent admirer and friend earned 
Van Etten Breese. 


| 


for the road. 


For parties to manufacture 


Inquiry No, 925. 
or aluminium medals of a special char 


several thousan 
acter. 

We do Expertmental Special and Automatic Machine. 
‘Tool, Ine and Model Work, also Mets! Stamping. Racine 
Model Works, Racine, Wis. 


Inquiry Neo, 086.—Wor manufacturers of stereo- 
scopes. 
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Inquiry Ne. @27 


Inauiry Ne. OILS, 
Inqviry Ne. 29. 


Inquiry Ne. 930, 
t : 


Inquiry No. 931 


luquiry Ne. O22 


Inquiry Ne. 932 


Inquiry Ne. O34 


Inquiry No. O35. 


Inquiry Ne. 936. 


Inquiry No. 937 


‘ 


Inquiry Neo. O35 





Inauivy Ne. ¢ 


Inaviry Ne. 040, 
1 


. i wit 





Inquiry Ne 
It I I 


Inquiry Ne. 4%. 


Inauiry Ne. 043. 


Inquiry Ne. 944. 
et rax a 





941. 





Scientific 





HINTS TO 


Names and Address 


Books it 


Minerals #1 
ark 


‘~ at 
t ’ : 
at 

’ 1 
) ! 
} 
! 
a ' 
mniferm ied 
' sf 
i ’ 
RYT) ¢ I " 
pa 
che 
‘ 1 
’ t if 
Ta) 
i ‘ 
t 
mag ) b 
‘ bring | 
‘ 1) 
t : i 
ad arn ur 
' 
fire K 
na ‘ ind 
f dimenalor 
16 iver 
Ve } t wi ' 
The alse of } 
g! n in 1 
irthat ’ 
on modera \ 
bows «ck not z 
to have ind 


brown wrapping paper 


wive how wo 


hould be wound 
nooth The his 
‘we turns makes it 


place unless they 


well to fill the 


you get all the windings 


spare it may 


rule to ealeulate 
What ts it The water 
different sises (s 
ameter) and a disk 
larger te moved by 

end of a 4-inch 
water Now how 
ing be to bave the 
2-inch pipe? We 


ORRESPONDENTS 











} it should not contain any lead. Ordinary win 


smount f water that will flow through the 
the pipe \ Ihe simplest method for ob 
ining the area f any shape not easily calcu 





i is to plece f ird of the exac 
and elg) j arefully on a jeweler'’s 
nr 4h s balance, if an analytical balance 
| is not to be had Then cut a piece from the 
| same ard i known size, four or five square 
inches und weigh thi from which the weight 


ne square inch of the ard can be found, 


and the weight of the irregular piece also 


| 
| 
| 
| 
(8228) W. H. K. writes: I have a solu- 





tion of unide of silver for electro-plating in 
i glazed stoneware crock The cyanide seems 
iz go th ind settle on the outside of 
k in ry powdery form 1 What 
suses this action and what will prevent it 
A. The solution should not go through the | 
glazing t may be that the evaporation causes 
| vom of the rystais to climb over the edge 
the roch and to form down the sides of 
the jar 2. Is the strength of solution col 
respondingly weakened, and would any of the 
ilver go through along with the yanide 
\ The strength of the solution Is not re 
| duced if the crystals are. formed in the man 
ner we suppose The silver is in the form of 
yanide of ilver and is one substance 
| separable not wo substances 1 pp ‘ 
| t. At the bottom of page 7. W He 
| Metallurgy is described a battery n n 
|} structing the py inder uuld the edge 
| te joined by soldering o upped and hat ad 
togethe or how \ he opp is not 
joined at al In the Danie s el It s a 


sheet of copper rolled into the 


inder 


March 21 received would state that it was 


not a hydromete manufacturer that I was in 











quiring I if ila printed in 
t! Ss AMERI how ft nv 
I ’ d es in apect x ity degr 
Kindly ate i n wha pris is he 
Baume a based, and z ule i nversion 
M n deg es f inega I Baume degrees 
ape gra , \ rh " iyvdrometer 
wl ne f le r the ~ 1 
met It r f iriabl ne 
lon t nt weig) It always dis 
aces tl e weilg j id l 1 is 
rad is “ r i er pla i 
it listilled wa und the 1 ' 
ks | marked I then placed : 
water and ‘ nd poli d ! listan 
between these two poigt d led 
tain nu ” ' 1 ind 
be gradua 1 witl he 1 ! lon 
Ther ' i) Baun ' ! 
and 1 for hf ! | ‘ 
Baume h i he 1 t ! 
netrumer ! 1 10 i 
! ”) 1 
ind tl n wa ! 1 N i 
u ite lengtl n l i I ivy ! 
poolr I | ! 
n ! i l ‘ ! d ! 
1 ition pa f i ads pa 
water and he | t ] ned irked 
Io degrees I ! ! i bet w ! hese 
poln n deg d : he ' I 
graduated downward throughou el ! n 
thi basl B i ure ia 
pa ind I le une } h are in 
! “ ile I il ! ie ' ibl 
t he l ’ ‘ not 1 
' f equa ine \ he 
! ' arme he b If one 
ve it \ ‘ ‘ ! it 
‘ ! ne ! yin : ire 
el i] " 1 
it t ! } abov h db 
eviden ha for ’ f ‘ lon 
from ta ecl a 
Cony f d 
ho ' t ) lent 
! l ! “ ! ! for 
| t ind f Avy Iquid | wl 
ten bot! ale have been placed by tl 
manufa er 0) he ! d purchase f 
ence book ntalining these ta W ha 








(8230) O. E. writes: I have made a 
Wimshurst machine according to the de Ip 
tlon In “Experimental Sclence leaving the 
outside plates and bullt the rest as it is most 
ommonty seen, but can get only one-half inch 
spark Will you please state a few things 
that hinder these machines from working we 
Does the thickness of the glass have anything 
to do with it Why would not connecting the 
plates together, as they are by the iron shafts 
be a hindrance Is a friction machine in 
any way superior to the induction Will con 
densers increase the length of these sparks 
Will co 
as tinfoil or brass A. From your letter it is 


r sectors answer the purpose as well 





not certain that there is any trouble with your 
machine It has no Leyden jars, and cannot 
give any but the effusive discharge, which is 
never long nor loud, but is a stream of sparks 
only The machine ts also exposed to the 
moisture of the air because you have not pro 
vided a case for It. This reduces its efficiency 
The glass should not be unusually thick; but 
the most Important feature of the glass is that 


dow glass may be worthless for this use. The 
iron shaft has no effect on the spark, since 
the glass is an insulator and the electric 
charge cannot pass from the glass to the shaft 
A friction machine would be far inferior to an 





ials. The metal of which the sectors are made 
is of no consequence. Any metallic foil or 
very thin sheet which can be attached to the 


glass firmly is good for the purpose. 

(8231) C. G. C. asks: I wish to build 
the small fan motor described in the Scien 
rirpic AMERICAN, by George M. Hopkins, and 


would like to know whether strap iron of the 


same width and thickness as stovepipe iron 


would answer as well for the armaturé A 
Yes, any good quality of sheet iron will answer 


the purpose 


(8232) L. H. E. asks: Will you kindly 


tell me how to ascertain the horse power of 


an electric motor A. To find the horse power 
of an electric motor measure the amperes it is 
taking and the voltage of the current Multi 
ply these numbers together, and divide the 
product by 746 Phat is al It is very sim 








[See note at endof list about ¢ 


(8229) G. D. Y. writes: Your favor of 











Cireuit breaker trip, A. J. Purinton 
Clock, watchman's, A. Newman 

Clothes drier, 7 4. Johnston 

Cock for train pipes of air brakes, angle, 


Coffee botler 
Coffee package and clarifier, combined, 1 


Collars, ete., pasting machine for, A. D 


Composition of matter, S. Willner 
Concentrating table attachment, W G 





induction machine made from the same mater 


| 
Conerete construction mold, P. T. L. Toelpe mr | 


DEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 





June 18, 1901, 


AND EACH BEARING THAT DATE. 


ies of these patents. | 

































































Al wo 487 
Acid iting itus, J. Patter 6 
Acid t Pa 4 
Adv ising v I ‘ 676,821 to 676,522 
Alr tk s W Hi Sauvage 
676,850 to 676,852 
Alar Ss I x 
Albun ste SCO] \ * rR. M 6716, 756 
Anio tray ( I ( Miner 75 
Anima p, aut ‘ I, F. Hand 62 
Autor t \ Db iH \ vs old 
, \ I S t itd 
x ( I 78 
x M. | Mogg 676,650 tut 
z t s KK 
Abl 67 
king lL Hu . 676,609 
, g ay Ww. BA 
gz I 2. 8 497 
g press, J. | ' 
gz I I ( Ss j 7 
H x ~ iis y ere.ais 
z s ‘ I I ( 76 
i I Ma t t4 
" y support, ¢ R 
B t Hh2 
t ¥ M I s 7 t 
H. « t 
x ! ' I I 
I x ley Ss I 
f J Mi I t GUL 
\ | 
I Rog “ 
' \ ( t ‘ 
lers, # RnR. H 
WW x 
I & | 
I Ad t 
f 1 I t ‘ 
2 7,0 
ah f W \ 
( 6,480 
ks , f for, J. D 
MacbD ! 138 
| x I \ Z, 1S4 
I I \W 17% 
1 U I ' 
rt *& | 
m # und f KE. ¢ J “ “” 
! len g, I i 
K 8 OTH,47 
i t k, ¢ I M t s 
hil \ W I ‘ ahd 
K ). 8 ol 
i lar ' a) ‘ a 
! xf t ‘ i 
H. @ 676.022 
ff J lids J tit 
ton f t rth I \ 
Neld i 
t r, \ s H t 7] 
' em I ‘ wit will 
] f ~ nak WwW R Au ov ! 
lip. I I sliding OFOE 
, Ne | ' 
‘ pen Vv. Hi. TF O76, 72 
: Cc. WwW. W ‘ su 
| ' k J. bh W ove 
' J Hi. ¢ t ' 
\ 1 ( t 
Cc. M. ¢ ‘ 
I I Ih ave 
! it = me ‘ 
! F. Stark Ove 
fend t t Fi \ arn rt O76. 708 
i Sullivan O76,8 
& Herbert 670.4 
' Il l es & Herbert O76,454 
' itie and adjustable I J 
676,775 
‘ paratus, ¢ I Basti 
76.407, 876.408 
urbonater, ¢ I Bastia OT, 40K 
la vapor bu combined 
5. P. W ove - 
' re ich feeding I Ke 
al ‘ , 
G. A. ¢ gill ( 1 
ling w safety appli 
‘ f G M x 
4 | x dey M. Vv 
il sack, D hill 
l y lev iH. 8S an 
WwW ( Wallis 
! levice 0 Weat 
hecki vccounting f bugg ete 
shee { W Hall 
in hoo Begole & Anderson 
%. T. Furbist 
vrapper cutter A. Du Brul 676,077 
‘igarettes, machine for making paper 


mouthpleces and inserting them in 
tubes of, Hagelberg & Lindelof 


Cinematograph apparatus for reproduc 
tion in natural colors, W L. David 
Son 





mt holder, M. Mendels 


A. M Applegate 
. oO 


Nelson 676,768 


Willis 


Coin freed automatic machine, J. W. Pear- 








6746, 


wnditioning or drying apparatus, C. Mal- 
MMBOD cowcscenescensceseseseseceseess 616,681 








| Linens, cottons, ete shrinking and finishing, 








| 
Cooking utensil lid, A. H. Drake........ 
Cooking utensils, device employed in, 
Allendy . eccoveseses eee 
Corset fastening, Williams & srownell.... 
Counterpane coverlid, or like woven fabri 
Rumpf & Witty _ ot oe 676,44 









( 676,635 


. a Ww Seaver 6 
n separator, centrifugal, 


676, 





Ohlhaver eeee 
Curtain adjuster, V. V. Yost. 
Curtain support, J. N Ander ° 
Cutter bar, rotatable, C. H. Wack 

‘ } uj, M Meehan 








cles from sheet material, ma 
sreach 




















( bias-woven lengths, ap 
1 « pel et al ecosous 
‘ mold drive, B. B. Farnham...... 
Der frame, portable, ¢ J. Gibbens 
Disint r Geisel ° 
Displa I or ties, ete, D. M. Jacobs 
Draft yu er, S. H. Shipman 
Draft reg thermostatic Carney «& 
Hen . 
D ‘ Ammann 
D> e % Hargrave 
D ss 
D ng rod 
Dus ‘ S. I. Depew 676,425 
Dy nnd blue triphenylmeth 
| 
}1 disazo, H. Geldermann.......... 676,494 
Dy« disazo, H. Geldermann . . 676,495 
KE making, C. D. Zeigler 
i furnace H. Cowles 
| Electric machine pole piece, dynamo, F. A. 
Merrick 
Electric motor, A. P. Warner 
I t il apparatus, T. B. Kinraide 
I | aN i J 
1 s A bbe & 
| sctewitmoe 
i: loor and catch, I. 8. MeNaught 
| Ble door operating device, H. Bitner 
Elevat F. L. Salt 
Elevat ‘ devic H. M. Young 
Embroidering machine attachment, E. & R 


Engine speed regulator, gas, B. Abel 
gine starting mechanism explosive J 
| Walrat! 











Eng s ignition plug for gas, N. Mé 

( ock oe 
Envelop A. D. Rossiter 
Ey iting apparatus, T. J. Rayner 
Ex ising machine t. Reach 
I or support, F. P. MeBerty 
Fa ta H. M. Turner 
Fau 8, et sealing device for I J 

Fre 
Fe e post | t H. A. Bergom 
I eutting machine, Schmitt & Webster 
I magazine Young & tarton 
I kindler or similar apparatus for mix 

x air and fluid, R. Ferguson 676,536 

I sisting and z and ceil 

ings nethod of and means for con 

8 ng Ww Seefels 676.802 


ittachment spoon attachment, A 


attachment, MeCargar & Hurlburt 
“l tip, W Friedlander 

it apparatus, Mills 

ange filter. C. F. Ruschaupt 




















npound and making sam J 
acl I) g & Wendt 
Freezing apparatus, J. Patten 
I iing and spicing 
I kbur 
I Ie I al 
I & Gent 
I & Gent 
I Green & Gent 
I nnection f lectr 
OTO TE 
I 1 wkdown, C. 8S. M 
te 
‘ ! Dp. I ] O76 
( itus, A. F. Zimmerma OT6,455 
‘ W St d 676.859 
‘ ! i, S. F. Burt 676,416 
( fastenet N J Y x f S10 
( ‘ aN d L ( I & | ( 
I 676,458 
( s for ascert ing lensity 
M Arndt 
( . ‘ BS. Ste ard 
( t nea nder t h I i 
Gas ‘Zz M. I Wood 
Gias generat icetyler Ww J. Beaullen 
O76.015 
G rt erat acetylene Merril! & Hickman 
Gas generator, acetylene R. Federroll 
(ias generator ncety lene ‘ Seagrave 
a rator ncety lene A. ¢ Elinatetn 
Gat te 
Cat 676.420 
tj ‘ iio 
a Oredalen a7Ta.a1e 
‘ dl ! “ve 71 
Glass McLoughlin 676,700 
‘ ~s sheet, P. T. Slevert O76, 
Glassware ipparatus for fire polishing and 
finishing, F. Woodruff 676,551 
Glasswa spparatus for severing arti 
of, A. Roemisach 4 O76, G08 
G t J J. Flannery 
Giold mrator » D. Carter 
( f 676 
Gov Kkinan OTo,7 
G OT6,50 
‘ ' OTe ‘ 
‘ I O76,41 
‘ toper OTH, TM 
a Hill OTT 
( OTO, 476 
i 1 O7T0a.7™ 
lien O76, 7 
Hk utus 1 ! 





R. Bouhor 
A. Magnuson 
e, horse, I. W. & H, Casser 
WwW Dean 
w machine, G. W. Stacy 
ad J Richards 
ng broom, J. ¢ Hoshor 
Holdback strap fastener, M. M. Maxam 





Hook r. D. Richardson 
Hlooy barrel, B. Holmes 
Hoot Rust & Fisher 

Llowe Andersotr 

H Thomps 

Hut r wheel EK H 


lator, automatic, A 


r ices, or the lke 





ombustion engine, gas, petroleum 
Schwartz... 

Schifferly 

( Pessano 

W. Schwartz . 

hine, Samuels & Williams 





mar 

Lacing stad machines, raceway for, W. ¢ 
Bray ° 

Lamp burner, alcohol, G € 

Lamp, i undeseent, ©. He 

Lath and straightener, door, F. R. Stahl 

Latent heat engine, O. P. Ostergren 

Leather working machine, J. B. Donnelly 


Leg, artificial, Erickson & Nilson 
Life preserver, I Pr. Brown 


Ww Hebdor 
Liquid separator 


trifugal, J. J. Berrigan 
Lock, W. Schlueter Pay 








lack, J Pau 
la motive Pitkin & Sague . 
I motives, device for rotating driving- 

shafts of, C. 8. Mills we f Ww 
Loom picker stick buffer, F. A. Mills i 8 
Loom shuttle checking and releasing mech 

anism, Fairburn & Hargreave seceees 676,401 


(Continued on page 413) 
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yom 29, 1901. 













S Automatic Magnetic separator, 
Cross Mail box, CC. O, Gi 
Feed Mail pouches to rai 


attachment for 
’) FOR FINE, 9 work 


Masonry, etc., fire 
Send for Catal > B. tight, ¢ Loren 
instrume nt, 
Match box, C. P. 
Match making mac 


SENECA FALLS MFG. co. 
095 Water Street, 
Seneca Falis, N. Y., U.S.A. 


Mechanical movemet 


KLECTRIC AUTOMOBILE. DIREC- ark & Dickson. 
tions, with many illustrations, for making a compiete | Mine gate, N. K 
machine from two bicycles are given in SUPPLEMENT Miner's squib, I. T 
5. The motor and battery are also treated of | Mold See Concrete 
in : detail. Price 10 cents. For sale by Munn & Co. and | Mop, H. A. Hayden 
all newsdealers. Mop wringer, I 
Music f turner, I 
Myrioscope, automa 
Nut lock, G. W. Sm 
Nut lock, O. W. Me 








N Hi HO OUTFITS 
EN ROOT TOOLS «no SUPPLIE 





ATHES S . sega TAN LATHE CO'2°SUtNEST 20 
































6 ae and Lubricator, J. Baumhoer 
tar” er Magnetic separating apparatus, 
pai. "Cutting son 


Measuring mechanism, 
Metal feeding and melting mechanism, Gro 


Bowman 


Srientific American. 
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ccccscccens Queene 
T. A. Edi 
. 676,840, 
T. A. Edison. seas 
ere coeseeeeeeeeseeses 
lway catchers or cranes, 
fastening, L. L. Henry. 
and dry-rot proof air 





CAN SUPPLY YOU 
FITTINGS 


WITH PARTS 
N FACTOR lES 


c ; 
L. S. Fritze 

tullins. ° 

1ine, M. San ‘ 

liquid, A. Haas 

it, B. Gundlach 


2 SEV 


YING : 





ALL FOR ETISTEEL ove CONSTRUCTION 


Seanses THE AUTOMOBILE & CYCLE PARTS CO 
construction mold = YELA Cc OHIO 









Hayden 

8. Duell 

tic, A. Peterson 
all 

Carron 





THE HUB 


will keep you posted on 


Automobiles. 



























3 (AGARS 


“MADE AT KEY WEST— 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars, 


CORTEZ CIGAR CO., KEY WEST. 








SMALL STEEL CASTINGS _————_eumm. 


That are Moulded True to Pattern. 
That are of Toegh and Uniform Metal. 
That are + mog| achined (No hard spota), 
That are Free from Blow or Sand Holes. 
That will take a Fine Polish. 
That will Harden like Tool Steel, 

Send Samples for Prices Stating Quantity Required 


HoMER F. LIVERMORE, 80 Pearl St., Boston, Masa. 











THE ELECTRIC HEATER.—A VALU- 


able paper, with working drawings of various forms of 

the electrical beaters, including eleetric soldering tron, 

Mectrie pad for the sick, ete. 6 Nlustrations, Soren 
tric AMERICAN SUPPLEMENT £112. Price 10 centa, 


| For sale by Munn & Co. and all newsdealers, 





| an 


Nut lo W. 8S. Ellifrits 
on ae Fr xi At tands or by mail 
Oil cup, J. M. King At news stands or by mail, 
FOR LIGHT AND MEDIUM WORK) Ordnance, J. W. Kline 2% cents. Six months’ 
this new M4 inch | Ore concentrator, T. Dynan... subscription $1.00. 
oO t ting apparatus, H. Carmichael THE HUB, 
> BA NES | Ores, roasting, H. Carmichae Room 6, 
~_ ° . | Ores, separating metallic from rocky 24 Murray St., New York, 
| 1 s 0 t 
Upright Drill is several laps ahead of any | ,,, tse = { ~s¥ ; Bera Cae 
other Gra om the oe sk. It will drill from p rims ee . E. Hog! 
16 of an inch up f an inch and is a mi ee flag ; S PS : > > 
1 strong, well built, Garatie tool pee all = ; e . — ni J = ae ) j O UR BIC jy Zs E 
It doesn’t cost a whole lot either. De- | DX{iZing ADDATAINS, tis. nonrefiliable, J / 5 # 4 
ails are yours for the asking. I lat ZL ; 676,834 | May need a new crank hanger or bigher gear. We can 
B. F. BARNES COMPANY, Rockford, Ill. | paint casks, composition for lining, G. A | furnish crank bangers complete with ups end Ont s, 
: Will Lo fit any wheel rite us for full informat 
T Pan, 8. 1. Depew | The Avery & Jenness Co., 60 S. Canal St., ‘Cnlcago, WW, 
Paper boring bit, J. M. Kollmyer 
HO I B LAS pop a ree ‘THE NEW BRISTOL COUNTER 
aper ¢ er, ‘ son 
KET Pen, drawing, J. M. Barnay 
WATER JAC | Penstock motor, A. Ferguson 
} Perforating machine, H Hollerith. 
FURNACES Pie rack, A. O. Bohem : 
Piles, protecting wooden, 8S. L. Shuffleton 
FOR Pineers, J. ¢ De Puy 
Pipe coupling, 0. Ledovsky 
COPPER ORES. Pipe joint former, W. H. Helmerich 
mr — Pipe joint, swivel, T. W. Morar 
MATTE from St LPHIDES Pipe m« riding apparatus, A. H. McNeal | — | 
Piston, J A. Kitchen Registers an accurate account of work done on print. 
AT ONE OPERATION. Pitman, J Kk a . : i pe presses, grain po eae volahing, mensn Oe ane 
| Plastic material, cutting table for, Sne other auiomatic machines. oupts up to 1, anc 
UNION IRON WORKS | Plow fender, F. L. Walker 5 | repeats automatically. Sim vie, accurate, durable. Spe- 
‘ : . Printing. plate and impression surface hold | cla a a 40 order. Send for circular, 
San Francisco, Cal., U.S. A. Send for Catalogues. er, F. G. Price : hoor, ‘Bristol, Conn., U. 8. A. 
Printing pr Ww. u t. Toye ae ee eores 
Printing pre =. Firm 676,815, 
Printing pre 8, making ready forms for 
I G. Price 
Printing press, cylinder, Knoch & Vogel A387 
Pulls italien A.W. } hawwes 488 MOTORS (0 TRANSMIS SIONS 
so comprehensive that it includes | — see Se se er - [rnc “a of era.enn 12 Ss i ’ : 
most every tool at present used by all | ong-stapled wood, J. ¢ K limech 76,6: f ACN a MOTOR ( 
trades and professions is Pump, W. G. Fetrow BUF Zane U GA OLE NE Ms )F 
Pump, Spence & Lafferty 2A # | 
’ V * 
Pumping and reciprocating mechanism, 8 
Montgomery & Co.'s ping and | rec 
unc y mechanism, oblique, 1 B. Stimp 
Tool Catalogue ey: are “ ; The Worcester 
4 hess > 
a book of 510 pages, illustrated, weil | Rack, M- Shaughnessy. «se for preparing Polytechnic Institute 
printed, pocket size, and mailed to any aus tor ™ x. —_ ain ; ’ 
address on receipt of 25 cents .= ha H en SE Wee a en heiCrer Bi: Mage. * Beate 
. , , alls, renewing stec on - C. y u} * -L.D. rest. 
MONTGOMERY & CO., Railway bumper, A. C. MeCord Courses of study in Mechanical, Civil and’ Electrical 
105 Fulton St., N. ¥. City, | Railway or ike vehicles, electrohydrauli Engineering, Chemistry and General Science. New 


brake for, A. ¢ 





































joldschmidt 


and extensive laboratories in Engineering, Electricity 





































Three handsomest and must 


elaborate catalowues ever 
published, free on request 


THE LOZIER 
MOTOR CO., 
26 Water Street, 
PLATTSBURG, N. Y. 


The Perfection of Pipe Threading 


is admitted to be reached when our 
No. Oe P Pek READ ING 


is used. As a hand machine it is the 
only one known that wil! cut and thread 
inch pipe with ease and satisfac- 
tion, One yaluable feature is, that it 
has no arbitrary lead screw for deter- 
—— Lane or piteh of cheend to be 
cu Send for Catal 
t EMER RELI! Fa. oii 

561 Curtiss St., To edo, , to, 








GAS ENGINE 
IGNITERS 


for Martine, Stationary wid 
Automobile engines, Wi 
save their cost tuany ons 
over in one year 

Write for circulars 
The Carliste & Finch Co. . 


Clavinnait 


A PLEASURE LAUNCH 


Must have speed, combined with safe 
A and reliable power; she must be bullt 

upon lines of grace and beauty, The 
*Kecreation” covers these require. 
ments. In ite use you are trangul! in 
mind, body and estate, no fixing and 
figuring upon “her going.” Minitnam 
weight, maximum power, economy of maintenance 
Throttie speed regulator. Write for cireular 


WESTERN GAS ENGINE CO., - - 


Price 
$18. 









MISHAWAKA, IND. 
REVERSING STEAM TURBINE,—PAR- 


son's recently perfected turbine for boats. Ilurtrations 
showing details, ( ontained in SCIENTIFIC AMBKICAN 
SUPPLEMENT, No, 1158, Price 10 cents, by mati, from 
this office, and from ail newadealers, 


PROSPECTIVE BOAT BUYERS. 


‘By constructing your boat 
from a set of my Boat 
Building Materials more 
than one-hall the boat fac: 





tory's price can be realized, 
Also economize freight 990 
percent Launches, Sailand 


‘ow Boats, Gasoline En- 
gines. Catalog free 


Wielsl) MIGD.A RT, 3545 DeKalb St., St Lowls, Mo. 














| Railway, single track, A. A. Welsh Physics, and General and Industrial Chemistry. Special 
CREAT POWER SMALL cost. | Rak G ; yy Be tacilities in myGreatics Seeeee catalogue, showing 
. % teceptacle « elop, ¢ A. Mall appointments secured by graduates, marlec ree 
Se mah A ony te \idress J. K- MARSHALL, Registrar, 
Hoisting Engine « | Refrigerator, 8 Northey » 
Crde Olt, f | Retetgerater, G. L. Wrmen A Reliable and Simple 
teg iste eedt 
; “ | Rheostat controller, J. Dillot 
- aa oo | Riveting machine, A. C. Williams FOUR CYLINDER 
alone, Both fri | Rolling mill feed tables, billet turning de 
eared } c= vice for, J. F. Craven asoline 
' Rope transmission, T. 8. Miller 
cy tose eng! hirme 
i anane Fagine Coe P00 Bon 16m Rawr. Mo | Helary fate! A Pt «Motor 
totary engine Ke Stewart . 
THE MIETZ & WEISS S| Rant > am rhe ler ee owentnal 6% Brake Horse Power Guar 
s Sadd) \ nN A. Marker nteed for Marine and Auto- 
— matt , Weber, Jt mobile use, Free from vibra 
Le and GAS "Bagine | Soe eatanen BC itent tion, variable speed. atarte on 
f > > | = © poe quarter turn *rompt deliv- 
busne K = v2 os ENE Sawing machine, BE. F. Beugler ery. Additional information 
or Seer hoe iy Sawmill saw guide, band, W . W — cheerfully given 
iable No electric battery | re rect Cover —— 676,700 Catalogue fo r the asking. 
f, or flame vsed. Perfect regu-| scale, calculating or like, PB. Farini 7,740 | MOTOR VEHICLE POWER CO., 1229 Spring Garden St. 
coupled to dynamo for elec- | 2° ale, dump we ighing S 1. Canam oat 676,001 N.Y. Office, 62 Gold St. Philadelphia. 
tric lighting charging stor. Ne ~~ — we . ae ve grinding ’ 676.617 
age battenes, pumping | ‘ pl - 
all power purposes. Scale, spring, O. Wies 676,44 THE JOHNSON ROTARY PUMP. 
\ ta Send for Catalogue Seraper, T. J. Henry OT6,4 Simple of construction, positive 
* . | Sereening and separating apparatus, P A in action yand quiet in ope 
~ Murr Sv ~ Yous | Arnold ration, Kepectaliy adapted to 
” Markt&Co,,Lor «Vers | Seal, BE. J. Brooks pumping soap, ofl, sugar, lard, 
| Seat Fr. W Hlunter 676,408 to giacnse um ae, Raeee. Sree var 
a * ad Write | Secret: fo ravelers, portable, FP. W. Hall nish, corn and water, malt, ete 
Th» ** Wolverine ’’ Three Grae | Getkoenl Gakeee, Ee. Woctes ; Large sizes for irrigation 
Cylinder Gasoline Ma- ue. | Sewing machine brake, O. B. Comb » belt oF seaan pasnp, or com. 
rine Engine. Sewing machine embroidery attachment, |} eel - 
The only reversing » f | 0 wore 676,758 | DAVIN JOUNSON ©0., mation vy, cme AGO, ILL, 
ta yu F ' | Sewing machine looper mechanism, L. On oh ‘Liberty e.. New Vor k « 
th ket © f derdonk 676,580 
' Shade, adjustable, window, A. H. Hover 676,004 
Sars: | iat Whe ris GERE GASOLINE. [ENGINES 
« ; . | \ ag = Hoyt > if , ‘ BIN OPEN Bt MADvE 
HI ; vis if OTS tres A 
WOLV ERIN Ne ' C. Me , OG, tae — tNeINe wn OPE ak ATS 
MOTOR WORKS, * ates Se ace GPDRTREES OF ane nin GLO.N.GERE YAS sinc Wha, 
Grand Rapids, Mich | es of 1) ee . S Doras. COS ae GRAND RAPIDS. MICHIGAN 
is wing vethe OTH.61 
om, » hell feeding device, W. L. Morris 676,701 
PALMER 8tationary | > ; . . , 
and Marine Gasoline on Shifting device and bral mbined Ms 76,7 ul n 
gines and Launches, Motor Wagner are 7 : 
Wacon Engines, Pumping | Shirt waist fastener, ( W } Th ‘ 
Rngines - aie | a . _ prime and suppor High Grade Instruments with the Latest improvements, 
- g Send for Catalog, | " ; le re . 
PALMER BROS., é a ° MIANUS, CONN, See tres I ; Ww G. J. Kittlinget ginesr ‘ m8 THE U E Pegg | 
HIGHEST EFFICIENCY | re ition tata Pont application 
attained in the | Smelting procegs of reducing sodium com ENcincens: AND DRAFTSMEN’ A; en fel 
pounds, ele¢tric, A. H. Cowles 6765 Optical and Scientific 
STOVER \ | Smoke consuming furnace, Reed & Silve 676,6 QUEEN & C0., Instrument Works, 
| Soldering iron, self-heating, F. EB. Rent ‘ 676,097 


GASOLINE 
ENGINE 


The best is always cheap 


Speed 
Hilton 


appliance for 


Spinning 
| ante 


Spperates 















59 Fifth Ave., New York. 1010 Chestnut St., Phila 


predetermining, D. H 


yarn, Willey & M« 


ARTESIAN 








Spinning apparatus, yarn, G. O. Draper | 
est. Write for prices. Spittoon, R. T. Gray Petts, Of and Gas W etegrilied 
Stacke o rai louche y contract toany depth from® | 
STOVER ENGINE WORKS, FREEPORT, ILL. | Sucker, bay or grain, A- Bouchey £0 500 foot. We nino manufac | 
roe antl Ah - EK. A. Wright ture and furnish everytbir e- | 

Seacser, pnevine He stray yo hy quired to drill and comp ote 
Stacker, straw, E. A. Wright 676,481, same. Portable Horse Power | 

Stacker, straw, M. B. Kassel and Mounted Steam Drilling 

| Stationery packet, J. J. White Machines for 100 to 1200 feet 
Steam boiler, Manney & Watkins Write us stating exactly what | 
| Steam cylinder drainer, vertical, J. Patten ig required and send for illus- | 
SOLD OUTRIGHT | Seem engine, ewick trated catalogue. Address | 

8 | Steam in steam ; wer apparatus, utilizing — _ | PIERCE WELL ENGINEERING AN! SUPPLY Co. 
All kinds of Telephone Apparatus. Abso- the latent heat of, O. P. Ostergren 676,685 136 LIBERTY STREET, NEW Yous, U.8. A. | 
lutely praventces Switchboards for large | Steam trap, Mooers + Cooke 676,466 | 
or small exchange teel, manufacture pen h th, 8. 17 & | 
i C. H. Wellman GASOLINE | 

Kellogg Switchboard & Supply Co., Stop motion, J. F. Hall 
. Stove board, L. H. Solostl 
243 So. Green Street, Chicago, M1.) Structure and bolder, built up. H. M. Es MOTOR 
seler 
adhe ! ee See Se ane) For MARINE, VEHICLE and 

rable See Game tal j 








Tablet holder, J. Q 
Tablets or blank be 

C. W. Stockett 
Target, F. M. C. Vt 


Sen for catalog 


Monarch Marine 


Gra Seribner 





i Rapid« Gas 
Engine & Vacht Co., 


Grand Rapids, Mich 





(Contt 


wks, holder for writing, 


‘ asoline Engines Telegraph, automatie, 
P —— » Telegraphic tnstrume 
W to 4 HLT £00 ay | Tele pho me switchboard 


EK 
Phill coupling, M. M 


_ wanes BICYCLE MOTORS, 





with Working Drawings. 


Jr 676.78 | 
“44 eee tye nna | LOWELL MODEL CO., 22 Wiggin St., Lowell, Mass. | 
nt, H. T obnson 676,436 - 


TeASUNON ADDELWORKS 


supervisory signal 





Maxam 





CHICAGO 


nued on page 41) 








Building Edition 
Scientific American 


MONTHLY, $2.50 PER ANNUM, 
SINGLE NUMBERS, 25 CENTS, 
*? 


The July Number contains a 


‘Talk with Mr, John M, Carrere on the Pan- 
American KE ox position.” Another importa t 
ar’ rticle is The situation of the ft guse," 

“Colonial Architecture in New York " 
accompanied by a carefuily executed drar 
ing. “ Mnglish Gardens,” bas two beautiful 
ilustrations 


NEW DEP. RTMENTS 
Monthly Comment. 
Talks with Architects. 
New Books. 
New Building Patents. 
Notes and Queries. 
Digest of Current Articles. 
Household Notes. 


MUNN & CO., 
Publishers, 361 Broadway, New York, 
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COCwanbeo at PARIS 


Exposition, 


Handsome Iilus 
trated Catalogue 
tmalled on request 


UNDERWOOD 


Visible Writing, Universal Keyboard, Speed, Touch. 
WACNER TYPEWRITER CO. 
189 Mouree #t., Chicngo. 215-220 P'way, New Vork 
526 Twelfth St., N. W., Washington, D. ©. 





5s NICKEL 
°F AND 

is Electro-Plating 
ae Apouratus and Maternal 
Se TUE 

= Hanson & VanWinkle 
2 Co., 

+ Newark. S.J. 

2 1% LAberty St. N. Y. 
Z = MAPS. Canal St., 
Chicago. 





CALCULATOR 


WAGE INSTANTANEOUS. ACCURATE 


Reckons for Heurs, Days and Weeks at rates 
from $1 to per week, and te. to We. per hour 
Prevents delay and errors 


Needed in Every Establishment Employing Help. 


In book form —108 pages. Sent postage paid on receipt 


tsi. Address 
KERN & JOR, Pabs., SHAMOKIN, PA. 
A neat little park wagon. 
N+ water carried, Fuel tank 
with vultiple olling device 
i tetent to run 15) miles 
without stop ping Weight, 
5X) pounds. Five horse pow- 
er, giving one horse power 
tu every hundred pounds 


Price, 8750. 
Loomis 
AUTOMOBILE COMPANY 

Westficld, Mass. 
LEROY RACER 


it is one 






Mops. No.1 


Is in every way a strictly up-to-date mount 
of the handsomest bicycles 
on the market and a pleasure 
to own one. We manufacture 
bieycles in every state of com 
pletion or complete from §25 
to ®6 and guaranteed for one 
year, Get our catalogue 

Address Bicycle Lept., John BR. Keim, Buffalo, N. Y. 





E Ss 


Si 







Cty 









nate . xplos 
No pw a rade of gum 

Paper ia ant Wr 

for pr 5 ' au 
En, ! aud repaired i 
AVERY & JENNESS O0.. #0 So, Canal 8 “ 


Telephones, 


for Interior, Short Line, Intercommunt 
eating and Hotel Work Write us for 
B prices, catalogue, etc., with testimonials 
mand references Estimates cheerfully 
mi furnished Agents wanted 


THE SIMPLE x are RIOR 
TELEPHONE Cc 
431 aale fl 






Cincinnati, Shio 


: Tomar Tat 


PREVENTS MARINE DISASTERS IN 


FoGcs. 


See Sci, AM., March 3, 1001, or write for Circular to 
3. B. COLT CO., Room 1, 21 Barciay St., New York. 


“Own make BRASS BAND 


INSTRUMENTS Indorsed by 
the great Jules Levy as the best in 
the world iy Catalog, #0 ila. 
strations tr Posltively the 
lowest prices on Band Instruments, 
Uniforme and Supplies of all kinds, 
Also contains Musie and Instruc 
tions for New Bands, lyon & Healy, 
Mawufecturess, 4% Adams st., Chicago. 

Lyon & Healy t# the largest mu 
sic house in the world— Editor.» 





“The recognized authority on Wiring and Construction. 
STANDARD WIRING 


for Biectric Light and Power, as adopted 
by the Fire Underwriters of ey t yee 
States; hy Es CUSHING, Jr., EK. 

ineer and Insp eh in 
use by over } Coun) K'ect rical Bow eers, 
Central Station Managers and Wiremen. 
Because it is the only book on Wiring 
and Construction kept strictly up to date. 
Fiexible Leather Cover, pocket size, 81, 

postpaid upon receipt of price, by 


Sent 
t. C. CUSHING, Ir., 29 Cortlandt Street, New York City 
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Tile mold, building, L. H. de Fernelmont 
Tire, elastic wheel, J. H. Langgaard 
Tire, inflatable, B. V. Canfleld 
Tire machine, rubber, 8. W. Collins 
Tire, solid rubber vehicle, I A. Selberling 
lires to channeled vehicle wheels, apparatus 
for applying taped or wired, J. H. Toole 676,452 
ongs, adjustable jaw J W iisen : 
tr — holder, G. W. Bowers 
j D. Dawson 
Toy. locomotive, D. BP. Clark 
Truck bolster, car, D. C. Courtney 
lypewriter, M. Soblik 
Typewriting machine tabulating mechanism, 
‘ Spire 
Umbrella support, H. Gerike 
U pholate apparatus, J. L. Heffner 
Valve, pressure regulating, H. Shoemaker 
Valve, steam engine, C Preseott 
Vapor absorber, J. Patten 
Vaporizer, therapeutical, J. E 
Vegetable toppling machine, A. E 
Vehicle, BP. EL Berger 
Vehicle body, H. MeLoughlin 
Vehicle brake, J. R. Brown 
Vehicle coupling and supporting 
i T Wryeant 


4 
676,570 





676, Ks 
676,420, 676,421 
676,735 
676,500 


(roses 
Vrooman 


means, 











Velocipede erank mechaniam, J. ¢ Moore 
Vending apparatus, M. 8. Cody 
Vessels, apparatus for locating sunken, 8S 

La 
Vote recorder, A. J. Bolfing 
Wad feeding device, W. L. Morria 
Wagon brake, J. W. T. & J. P Irwin . Iv 
Wagon wrench, B. Murphy : 676,061 
Watat holder, T. D. Richardson 676,000 
Wall partition, salab, block, ete, G L 

Mouchel O76, 50 
Wardrobe b Vogel 676. 
Water cooler and filter, J. P. Melcher 676 
Water gages and cocks, device for cleaning 

the passages of, R. B. Paul 676,444 
Water motor, W. I Morgan 676,407 
Water tube beller, ¢ I Alter 676,48 
Waterproof method and compound, ¢ Ss 


Friedman 
Wave power, |. A. Braddoct 
Weighing appliar 
Wheel track coverer, A. J. & B. Secor 
W bifflet ree \. La Rue 
Winding machine, A. B. Mors 
Window, Browning & Daly 
Wire reeling apparatus, W. H. Doran 





DESIGNS. 
Bake pan, W. H, Collins 4,668 
Bed bottom coupling stad, B. Newbury 4,072 | 
Belt, apparel, F A. Lavee 4,682 
Bicycle frame Hi. Jarvis 4,675 
Box J. Schullinger i 
Fabric, D. J. Seamar 14,085 4 
Fire kindler, composition, F. ¢ Rockwell 4 


Game board, J. ft Wegmann 
Gas vaporising frame, ( V. Best 


Glass, sheet, C. C. Hartung 

Horseshoe heel pad, J. A. Buck 
Kneading board, J. ¢ Beaumont 
Monument or tombstone, B. ¢ fodges 


Piston bead, ( Perkes 


Sewing machine frame, I Onderdonk 
Syringe noask I. G. Poe 

Tombstone or monument, Ff ( Hodges 
Urn Jar h Ney 

Vase for cut Gowers, R. Powell 


Washetand, B. BE. Carraway 


TRADE MARKS. 











Acids and other liquid chemicals and gases 
N. P. Pratt Laboratory 16,605 
Biscuita or crackers, H. W. Clark Biscuit Co. 36,611 
— ta certain named bed Lenkavill 
olen Mills 16,602 
me. "beats sheets and certal aimed ata 
tionery supplies, blank, Baker-Vawter Co. 36,502 
Butter, Kurzman Bros... 16,6138 
Butter, H. Chaloner & (x 6,614 
Candies, bonbons, and ~ xcept chocolate, 
Pohlman-Kipp Co 16,609 
Cards, playing { nited States Playing Card 
Co 6,504 
Celluloid, hard rubber nnd tortoise or of like 
nature umd =6uarticles made thereof, raw 
materials or substances of, Vereinigte 
Gummiwaaren - Fabriken Harbers Wien 
rmals Menier-J. N. Reithoffer 16,605 
Coal certain named, Castner, Curran & 
Bullitt 
Corn cures, W. K. Peek 
Cotton geome, Tata & Co 
Flour, whe Acme Milling Co 
Ice cream « ~ s, H. A. Hapgood & Co 
Insulating papers, L. ¢ Marshall 
anolin or ol fat and certain named lano 
lin eteation ations, mixtures and compounds, 
Norddeutache Vollkammere! & Kamm 
garnapinnere) 16,004 
Lenses, I Georgen 16.501 
Medicine for rtain named diseases, H. O 
Winter 16, 607 
Musical instruments self-paying attach 
menta for keyboard, Parrand & Votey 
Organ Co 16, 500 
Pipes, fittings, valves, and tools ertain 
named iron, John Simmons ( 
Prunes, I Corville 
Remedy for certain named diseases, J. I 
Smith & Sor 
Salt, Ohio Salt Co 
Seeds, grain, vegetables, fertilizers, and seed 
sowers, certain named, Albert Dickinson 
Lo. 
Sheetings and drills, Greenwood Cotton Mill 


Shoes, ladies’ and misses, Marks, Rothenberg 
& Co 

Taffeta, Woodhouse topp & 

Underwear, Hay & Todd bxuetnctevin 6 o 

Washing powders, W A. Myser 





LABELS. 
“Ashland Louse Killer."’ for an tnaecticide 
Ashland Stock Food Co 8,470 
Ashland Steck Food,’’ for a stock food, Ash 
land Stock Food Co 8,475 
Catro for spool cotton, M. Wateman 8,477 
Catarrhol,”’ for a medicine, M, Loe wenthal 8,468 
Chapman's Brain and Nerve Food, for a 
food, C. W. H, Chapman 8,474 
Claus Spreckels for cigars, H. Plagemann 
& Co 8,404 
Eden, for a beverage, E. EFachelbacher 8.47 
Ginseng,’’ for a beverage, D. J. Kennedy 8.471 
Keota,”’ for cigars, Schmidt & Co &, 465 
*Maltoferin for a liquid extract, William 
Gerst Brewing Co 8,472 
‘Maple Belle,” 8, 466 


for cigara, Se hmidt & Co 
“Princess Patent Invisible Eve 
hooks, Peet Brose 
Sechiegel's Lustreine Metal Polish,’ 
polish, O. Sehlegel 
“Suomen,"’ for a medicine, A. Bdwards 
“The Great Foot Elixir,"’ for a medicine, Foot 
Elixir Co . 8, 449, 
“The New King,” for shoes, 8, Hirschberg 
“White Crown,” for clgars, J. Bels 
“X Ray Stove Polish,"’ for stove ‘pele, Blazer 


* for fastening 
& 


for metal 


Manufacturing Co. ...... 480 
PRINTS. 
“EZ.” for men’s hata, J. Glassbeim & Sons.... 362 
“Hallanan’s American Horseshoe Pads,”’ for 
horseshoe pads, M. Hallanan......... é< 3638 


A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in 
print tasued since 1868, will be furnished from 
this office for 10 cents. In ordering ee state 
the name and poupeee of the tent and 
remit to Monn & ¢ 361 Broadway, Boy Tote, 

Canadian patents may now be obtained the in 
—_— for of Go Sennen beans te tee fore- 

a ea 
address & Co,, 361 Broadway, New York. 





























Does 12”, Interest You 


If it does, 
address, that we may 
“Jupiter Steel Castings "’ 
ing you full information concerning the’ 





we would be pleased to have you send us your name and 
booklet which will tell you all about 
Neal Duplex Brake,’’ 
l'reasury Shares in this company, 






send you 





and the as well as giv- 






a block of which is now offered for sale at par value, $5.00 per share. 
For a year and a half quarterly dividends, at the rate of 


have been paid on all the outstanding stock of this company, 






per cent. 





per annum, 






and this dividend rate will be increased as soon as we can enlarge our 


plant at Everett, Mass 
The plant which we now 





to meet the needs of rapidly growing bnsiness. 





have at Everett cost us over $250,000, but 






it is not large enough 
We have 


Engine 






Fore River Ship and 


Jupiter Steel Castings 


received an order from the 





just 





Company for over one million pounds of 








to be used in the construction of the New Battleships ‘‘ Rhode Island’ 
and New ‘Jersey,"’ which this company is building for the United 
States Government. An order like this should mean something to every 






careful and sagacious investor. 





THE UNITED STATES STEEL CO., 
143 Oliver Street, BOSTON, MASS. 








| BY-THE- BYE, WHEN YOU BUY A BICYCLE 


wed tyme 
t 


PATENTS PROTECTED §) 


AGAINST INFRINGERS, 
Dealers and Manufacturers of \" BUFFALO KING. 
Patented Articles Protected —_| "er, Racer’"or''Special 
against dangerous litigation at a} . 
nominal cost. } the mar ever 
Also Copyrights and Trademarks, | x:ist Thoroughly 
Booklet on application ~~ 2 See 
PATENT TITLE & GUARANTEE co. | AR ewe of te 
apital #500, 0¢ ». | workmen, Pr 
rele phone, 5535 ¢ cortlandt. THE WM. 
150 Broadway, New York. 


hat means the 








and $40, L[llustrated Catalogue free on wes atic : 


INGE RER o@., Buffalo, N. Y. 
D 
REAL ESTATE 


be Cypewriter Exchange PEREREEa tanh HINES 


ibe Barciay St.. NEW YORK 
124 La Salle St., CHICAGO | 


ait imams te i. AUTOMOBILE 













STEAM BOILERS 


KANSAS city. » . These potlers are made of fire 
9 a? Ss ox steel, which has a tensile 
209 North 9th —— eaneth of eth peante b 


Louts, 
432 Diamond Te 
= PITTSBURGH, PA. 
3 West at St.. 


TIMORE, MD. 

536 Soiteress St. 
RANCISCO, CAL 
wee —_ ae you from W 
to 0 on Typewriters of ail makes. Send for Catalogue. 


double butt strap seam is used 
The bottom end of shel is fang 
edtotake flathead This flange 
also takes care of difference in 
expansion between shell and 
copper tubes Fach boiler is 
tested to G0 pounds C. W. P. 
Can also furnish boilers with 
seamless cold drawn shel 


- = = EVERETT, MASS. 





FRANK MILNE, 








GUNSMITHS, TOOL UPRIGHT 
DRILLS 


MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. a ovariete Has, Rw ip * om, Lig zie 
Aap Latest taegve L.. 4 NB peto- daie 


From #-in. to 13-in. swing. Peed 

Arranged for Steam or jn every respect 

Foot Bower, Veloctpede _ - 

or Stand-up Treadle ct?” Send for Catalogue. 


W. F. & John Barnes Co., i999 Fae ee Rea, 


The ved BELL ODOMETER 


Improved 


APPLIED TO YOUR will give 


AUTOMOBILE nounce each mile passed by the stroke of a bell, 


-QR.-« 


CARRIAGE 


FFFFFFSFS SSS SSS SS FF SSSI SS 
SATISFACTION GUARANTEED. 


Acetylene (jas (jeneration 
PERFECTED. 





you the exact distance traveled, and an- 


Send for Descriptive Circular 8. 


S. H. DAVIS & CO. 


Cor. Pertiand & ind & Gudhary Sts., Besten, Mass, 


The hi of Machinery 





Go ends on the careful treatment of it. Nothing so 
j rea uces the wear and tear and aids it in smoothly run 
ning as 


Dixon's 
Pure-Flake 

Py 
Graphite. 
This lubricant reduces the 
chance of breakage, prevents 
much delay, is not affected by 
heat or cod, by acids or alkalis, 
It is sold regularly wherever 

once tired. Write for booklet. 

JOSEPH DIXON CRUCIBLE CO, 

_ Jersey” Oty, Ne J. 


The apparatus embodies en- 
tirely new principles. Safe, 


+* 
* 
+ 
* 
* 
* 
< 
+ 
automatic, simple to install bs} 
* 
* 
* 
* 
* 
* 
* 
* 





and operate. Next to daylight 
in cost and quality. Any capacity from table 
lamps to town plants. Also high grade “Cri- 
terion’ stereopticons. 





J. B. COLT CO., 


Dept. 8, 21 Barclay St., New York. 
Boston. Chicago. Philadelphia. 


PELEEEAAAAEDEEHEESSESESEDEY 


DICKERMAN’S 
DURABLE DESKS 


Don't buy until you get our catalogue 
100 pages of memey saving values 


— 
AMERICAN STORE STOOL CO.. 33 Howard St., New York 


Wat Do You a To Buy? 


We can tell you where to buy anything you a 
us for the addresses of manufacturers in ANY li line of business, 
| Novelties, eit Took, Machinery, Equipments, New Patent LABOR SAVING DEVICES, 


_MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK. 





BOCSSSSSSSSSSS SIFFS SSSSE 


























June 29, 1901. Scientitic American. 4te 
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Our students succeed because they use 
1. C. 8. textbooks. 






































pe VAGE MAGAZINE RIFLE T _* KHOTAL”” 
. ae . 
Steam Engineerin: os 
The Only 7 . 
denta to pase exaininations and seeure better ‘3 30 7 ban Hammeriens @ mae is a Portable 
posi tions. neludes operation of dynamos ° 
1 motors. to) aiider,. Rifle. / H 
“~ eteach by mail, Mechanical, Steam, Electri- Practical 
eal, Civil and Mining Engineering; Shop and ) 
Foundry Practice ; Mechanical Drawing ; Archi- , Blue- 
tecture; Plumbing; Sheet Metal Work; Chem- _ 7 ) 
Kee ping retenography 5 es ncn iia — Blank ; Flame 
ranches ocomotive Running ectrothera- 
tic Hunting i ; 
Phen writing state subject in which interested. The Rifle of the 20th Century : Oil Burning 
BAKER & HAMILTON, San Fran- Write for New 
cisco and Sacramento, Cal a r 
Pacific Coast Agenta. , Catalogue A. GAS STOVE 
SAVACE ARMS CO., UTICA, N. Y., U.S.A. @ : : 
—_— Correspondence Scheels, an ee es Available in city or country, on land 
Box 942, Scranton, Pa. SSSSESSSSSCHSE SCESCESESE SES or sea, anywhere that a supply of its 





_ = fuel (kerosene) can be bought or car 
ried; and that means everywhere / 


P rY Handsomely and strongly made of 
heavy brass and tinned iron; 84 inches 
emington high, 8% inches top diameter, weighs 
4\6 Ibé,, never gets out of order, 
Typewriters Price, $3.75 


Other sizes — special finish for yachts — ovens, 
frames and accessories. 
Send for descriptive pamphict 
Boils one quart of water in three minutes, 
Cooks a six-pound roast to a turn io 60 minutes. 
It is the greatest of modern conveniences for 
camping, yac my picnics; a het-weather comfort 
in the household kitchen; capable of meeting any 
cooking requirement. 


THE HYDROCARBON BURNER CO. 
197 Pulton Street, New York, 





ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Write for our Free Illustrated Book 
“CAN I BECOME AN ELEC. 
TRICAL ENGINEER ?”’ 
teach Electrical Eng 1 Light 
Elect Railwa M al t 5 * Eng 


i Mechanica » mail 





ELeOritie “AL ENGINEER INSTITUTE, 
rept 240-242 W. 28d St... New Vork, 


LIGHTNING 
eee 


Simplest ani u whine made, 
introductory 
Price Only 











creamy, never 


drying lather, are used by the 


heavy users WANTED 


This is the supreme test of a type- 








SOLD EVERYWHERF 








: Williams’ Shaw'ing Stick, - = 25c. writer. Good work on a brand new a firm to take up the manufacture and sale of 
mm $3. 00 Yankee Shavir Soap (Round « w Square), 10c. = hine ioe. = or nothing. 
Luxury Shaving Tablet, « 25c. ut it takes a first-class typewriter - 
Swiss Violet Shaving Cream, - = 50c. to keep doing good work, PROCTOR’S 
Williams’ Shaving Soap ( Barbers’), 6 Round ow od year, under the heaviest p { { M h : ’ S k 
Cakes, tlb., 40c, Exquisite also for toilet. ind of service 
This is the secret of Remington | a en ec an ca to ers 
(Trial Size) Williams’ Shaving ate for o cane supremacy, it accounts for the uni- | 


versal preference shown for the Rem- d Self Cl ; B 

‘ The only firm in the world making a specialty ington by experienced users. an - eaning ars 
a 4 ” of SHAVING Seaps w 

est La ilator made v ( 

+ spent THE J. B. WILLIAMS CO., Glastonbury, Ct. yokoff, Senmans & Benedict, 
, metal Latest gun metal fvish. Cannot 327 Broadw new Yorn 

order, So simple a child can oper- ee ee eee Sere bond “ rreat number of patents and may now be 

rate that it Is PERFECT, So re 1 


a « 

light and portable it will geinte your pocket, = fete nen a looked upon as complete and well-developed 
The i fang ‘cole . aleulator «us fy ne addi- 

ons of 1 P 


These inventions have been the subject of a 
































machines, 


- balenes areat ‘ting Pp | As a proof of the utility of this invention, 
Accurate addition with no me meal e fort! oO | 8,500 have been fitted uP an Raginas 

: R Also one-fourth of this number have been re- 

READ THIS newed, many of which have been working 20 


New York ( , ne’, 1900. years, and 54 percent. of the business is from 


old customers, 
Mile : wn Yon MIDS U MMER NUMBER ae apres Pie apa a 4 pened yay 


wR Post alty or would sell for cash and small royalty 
HN OST. 3 yary 


Apply 





: Agents Wanted. i JAS. PROCTOR, 
THE BOOK-KEEPER PUBLISHING CO., Ltd., 



























‘ ‘ Hammerten Street Iron Works, 
Department 0, DeTRoIT, M1cH, Ancestry Interesting and Timely Burnley, England. 
of the Coach Articles for ICE: Ee detclees Geeeleh nee PVT ER 
—— ’ . OUT-OF-DOOR MFC G. CO. 388 Clinton Street, + Milwaukee, Wis. 
Knox Gasoline Runabout LLORAS § COUNTR Y-LIVING Rapes se Pam iy 
. FOUR COLORS SPORT LOVING 
Immediate P WHY SO POPULAR? BY EDWARD PENFIELD MEN and WOMEN esas Rasa - 
Delivery. - Novel and improved qnaine. OVELTIES & CTC. NEW 








Entire absence of wate 
Large carrying we in the 


body MODELS i* EXPERIMENTAL WORK 


Ample power and all changes nventions developed. Speci al Machinery. 
f 


es a cine Write for SPECIAL OFFER TO NEW SUBSCRIBERS. €°¥, BULLARD Fos ie rene Sere Hew Yor 


of fuel carriec 























ere en a we AGENTS. —Rre.crye.tne, tbe, rrzziien 
é c iD all parts @ , onest business, large profits, advance- 
country THE OUTING PUBLISHING COMPANY, 239 FIFTH AVENUE, NEW YORK. ment. Write, vive us» chance to commthon you, Lewis 
> Very — pe Ban & Company, te North Third Street. St. Lonis, Mo. 
count of its extreme =~ 
simplicity ee . on salary or commission; $12 daily or 310 
Weight 675 Pounds AGENTS per month and expenses, selling our aim 
: Price $750. | filet) merchants and physicians, Sayers & Company, 
, Stanhope Street, Bo D 0, 408 Olive Street, st. Louis, Mo 

ol OF AGEN <- A. P. Unpes . SeanaY New tr ene Town Topics says: H beiien 
pe ete nak tisael, Filiedsionia, fa. A. @. Svaoune } BY MAIL " Pioneer home corres 

. a. e. 7 W vB, ‘ e, OO oa Scorr Autom — ‘ i J } SHORTHAN (a*aloque i med HN rat Levene 
S205 Olive Bisect, Ot, Laut, Hie, Fuente ietiaeesin lol. * THE NEW YORK CENTRAL” Potts Shorthand College, frox i. Willtamepart, Pa. 
KNOX AUTOMOBILE CO., - SPRINGS 1ELD, MASS. IS THE | . ° NEW YORK SHOPPING by a responsible and 


intel ” ex pervanees | lady. Senu for circular. 
A NEW ENGLAND TRIO, «National Railroad of America.” Like A Bird On The Wing MRS, LORD, 53 Mth Street, New York City 
* H.P. GAS ENGINE CASTINGS 


first and most important feature which has made the In its issue of May 9, 1901, this item appears The wheelman without a ateriels and Blue 


For years New England north from Boston has been 
frequented by the vacationist and health seeker. The 





M Prirts. Wri ‘or Catalogue 9. 
region famous is the health-giving atmosphere; and PARSE ‘WEED. 120-181 W. Slat Street. New York 
this with delightful scenic surroundings, comfortable . : 
abiding places, an abundance of methods for diversion, | ‘IN the special issue of postage # amps o Coa t 
coup sled with unexeelled traveling facilities. suffice to pra. A the Buffalo Exposition the Post Morrow S er Brake ROSE POLYTECHNIC INSTITUTE 
make the territory a most superior and much sought vue e weraueme “SS - A ge — gh | . fx : ate Thang aimbot ytd 
outing place ew Tors Central Nallroad, the greerse: te Itkee « i rj A College of Engineering echanical, Rlectrica 

‘North rn New England ts really divided into three carrier in the world. The one-cent stamp is like a ship w ithout a rudder. Engineering; Chemical Courses; Architecture. Wxten- 
pears resort regions, viz.: Mountains, Sea Shore and represents the lake navigation with which He cannot get all the enjoy- sive shops. Moderniy quipped jaboratories in all de- 

akes: and f ents in stamps the General Passen the Central Railroad connects; the two-cent | | his com partments. Expenses low. 19h year. For catalog, 
ger and Ti cket Agent of the Boston & Maine system, stamp, the famous Kmpire State Hxpress ment he shou d out of his cy address “L. MRES, President, Terre Haute, ind. 


Boston, will send you a tri of booklets, known as train; the four-cent stamp, the automobiles cling 
and Streams,” and used in the Central Railroad cab service; the ‘ ° 





























“Amo the Mountains,” “ Lake 
« Al Along sh rr sad with the m you.will get a tour five-cent stamp, the Niagare Falls bridge, past The Morrow enables one to 
book which is overflowing with information of benefit which the Central trains dash; the eight-cen ille rt 
hm feavelers in Maine, New Hampshire and Vecmont. stamp, the locks at Sault Ste. Marie, ehroagh — a Poser = 
This company issues a Variety of illustrated descriptive which the Central Road steamers pass, anc safe an ea ef! 
books wae hb are listed in a readable index, and if vou the ten-cent stamp. the coe ge amers ae the way on the he AP PATTERN AND. Bese MAKERS. ™ 
want to know about them, drop a postal to the above which the New wk Centra nes connec 
address. gi ana ticket passengers to every part of the It i is the original coaster brake Patent Rights for sale iy the U.S and foreign yo 
: —————————————————— -_ lobe. This unprecedented recognition by tries, on newly invented automatic Car Coupler. Pro- 
oe Government establishes the New York and the only one that has never nounced perfect. T. Y. HUGHLETT, Kilmarnock, Va. 
Central as the National railroad of America.” been changed from the original E 
50 YEARS’ model. STATLER’ s auitlcen 4 CT i 
EXPERIENCE Over 200,000 in use giving The Largest in the World, Send for map of 
| dail tisfactio city and Exposition grounds, also folder telling how to 
aily satisfaction. corre anteed accommodations 





Fer anything new 
in the way of... 


ECLIPSE MANUFACTURING CO. 
BoxX. Simira, N. Y. 
Sides tenets 3 to 5H. P. MOTORS | 
DESIGNS 
CopvrRicuTs &c. 








AUTOMATIC MACHINERY 


CREST MFG. CO. ston Seer €, Sfarcer. ¥.°?" | Statler's Mentatrnnt, Bitoatt Bq. 
w ite 1s for free illustrated booklet : » 
CAMBRIDGEPORT, MASS. Rasipmndcapenedstles oop VV ANTED OFFERS 





Anyone sending a sketeh and description may 














quickly ascertain our opinion free whether ar CREST Coils SHOE BLACKING. —F* oR MULAS FOR For the manufactare of 
invention is probably patentable. Communica Batteries liquid and solid blacking are given in SUPPLEMENT 
tions strictly confidential. Handbook on Patents Sparking atte Nos. 1213 a, ‘ , 
ci 213 and 1239. . rice cents each. For sale 7 . N . . 
se free. Oldest agency for securing patents r . ? 
Barents taken throsge: Munn f Cor receive Plug Carburetors ! by'hiunn & Co. and ull newsdealers. Wire Fencing, Netting, Wire 
special notice. w char 8 





Cloth, etc. 


Say whether Kuropean Patents 
to be disposed of. 


Scientific American. 


A handsomely illustrated weekly. Largest cir 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers 


MUNN & Co,.25"2ssws New York 


Branch Office, 5 F 8t.. Washington, D. C. 


Address: “ WIRE WORKER,” 
Box 773, New York, 
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Scientific American. 






JUNE 29, 1901. 
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idaorems Joub.Lfaememen. ST 


“The Four Hundred” 


among American 
made automobiles 
are certainly the 


WINTON 
MOTOR 
CARRIAGES 


Most favored by 
society because 
they look better, 
run betver, operate 
PRICE $1,200 easier and are in 
every way supertor to other machines. The acme of 
high-grade manufacture Strong, safe and durable. 
Hydro-Carbon System 
THE WINTON MOTOR C ARRIAGE co., 
4 Belcen etrens Cleveland, Ohi, r® 
BasTenn Deror, 0-182 Bast th ah, Ni ow York 


“THIS WILL CARRY YOU.,’’ 


ELECTRIC VEHICLES 


OF ALL VARIETIES. 


STORAGE 














BATTERIES. 
MOTORS. 


We make a specialty of Delivery Wagens 
and Busses. ce” Write for Catalogue. 


SCOTT AUTOMOBILE CO., 
BYZT-BVBY Olive Street, Bt. Louls, Mo., U. 8. A, 


CHARTER ENGINE 
UBD erate S nox 


—Gasoline, Gas, Distillate 
Stationaries, Portables, Engines and 
Pumps, Holsters 
Send for Catalogue and Testimonials 
if” State Your Power Needs 








CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. / 


TOL'S 
RECORDING SINSTRUMENTS. 


Pressure Gauges, Vacuum Gauges, Volt- 
meters, Amperemeters, Wattmeters, and 
l hermometers, make continuous records 
Dey and Night. Wiltipay for themselves, 
Every instrument fully ,uaranteed and 
sent on WH days’ trial. Send Jor Cireu- 
lars and Specimen Chact 

: The Bristol) Company, Waterbury, Conn. 
SILVER MEDAL PARIS EXPOSITION, 


GET A RUNNING GEAR and 
BUILD YOUR OWN 


AUTOMOBILE 


We make two 
styles, solid rub- 
ber or pneumatic 
tires com plete 
with springs and | 








wood wheels 





The Brecht Automobile Co..1206 Cass Av.,St.Louls,Mo. | 


WATCHES! 


No advertisement can properly portray 
the striking effects produced tn our 
watebes. They are fllustrated tn our 

BLUE BOOK showing Ladies’ Watches 
in all metals and exquisite enamels; 
our | 

RED Boon showing Men's and Boys’ 
Watches 
with up-to-date attractive designs. 

Rither Biue or Red Book sent on application. 


we NEW ENGLAND WATCH CO.,, 


va me Ypiden Lane, M49 State Street, 
Ne Chicago. 





















wh ¢ 
Sprect ke is Bultding, San Feanciecn, 











perfect 


We P protection 
Mart- for your 
facture Bank Account. 
NOTES, Write us a letter 
CHEC Ka, and we shall be pleased 
DRAFTS, @ =o tell you all about the 
L 
- saaee J - SECURIT Y CHECK 
and other mon and furnish you samples. 
etar weer Cost is very little. 
pocketed’ The Security 





WALTHAM WATCHES 


Ralph Waldo Emerson in an 
essay on Eloquence said, in 
speaking of a man whom he 
described as a Godsend to his town, 
“He is put together like a 
Waltham Watch.” 


“‘ The Perfected American Watch’’, an illustrated book 
of interesting information about watches, will be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 


AUTOMOBI LES 


ELECTRIC GASOLENE 


Mark Il! Columbia Phaeton. 


EARLY DELIVERY OF 190! MODELS 


NEW EXIDE BATTERIES 


Excelling all others in 


CAPACITY AND DURABILITY 
FORTY MILES ON SINGLE CHARGE 


To obtain the leading type of vehicle at moderate cost one should 


WRITE FOR 190i ILLUSTRATED CATALOGUE AND PRICE LIST 


Or call at 


ELECTRIC VEHICLE CO., 100 Broadway, New York. 











“KODAK” 


Stands for all 
that is Best in 
Photography 














To the perfection of Kodak 
construction, to the perfec- 
tion of the Kodak mechan- 
ism, to the perfection of 
the Kodak lenses, is due the 





Griumph of Kodakery 








All Kodaks Load in Daylight witt r Transparent 


ty-four page catalog lescribing them 


L 
in detail, free at the Kodak dealers or by mail. 


EASTMAN KODAK CO, 
Rochester, N. Y. 


———— 
JESSOP'S STEEL ss” 











OLS: SAWS ETC 
JOHN ST. NEW YORK 


| STEWARD'S WONDER 


} ts the highest class Acetylene Gas Burner. Ali Lava 
~. A new argand burner $2.50- highest candle pow 

b obta: nabie. Correspondence solicited. 

eT ATE LINE MFG, CO., Chattanooga, Tenn., U. 8. A. 
















All varieties at owest prices. Hest “Raitroad 


Trac . and Wagon or Stock Scales made, 
| Also 1000 useful articies, including Sates, 
Sewing mee ey 8, Bic ve -_ Povls, ete. Save 


Money. Lists Free. ICAGO Mt » Co., Chicago. U1, 


CRACKS IN FLOORS 


| aE RIPBINGS une lean and CRAG el 


ooDb, 

| GREVIC E rit aK ER is the - 
| perfect remedy A Paste, easily 
| applied elastic, adbesive 
fand non-sbrinkable. Dirt 
fand moth proot. Cost 
| about ‘¢ec. per sq. ft. 5 iba. 
| will treat an average room. 

"rice BH) cts. perib. State 
the kind and condition of 
wood when ordering, and 
full instructions will be 

inven. Is also the best filler 

or open-grained woods. 2 Se 
| GRIPPIN MF, CO., a Bewark, Wow York. 
(Inclose Seouhe for booklet. ) 














THE LATEST 


TICKLING MACHINE 


Fun, Instruction and 
Invigoration combined. 
By — as 81.00; 
By mail 35 ce’ nts extra. 
R.1. Telephone & Electric Co. 
22 Calender St,, Providence, R. 








IS shows the 
ep = the 


“PRESIDENT 
SUSPENDERS 


The only suspender jer made on a scl- 
enti. « coma tort-giving 


asia. Look 
for “President” on the bn backles, 
Trimmings can not rust. Sold 
everywhere Sc., or by mail. 
©. A. EDGARTON MF6@. Co, 
Bex 222, Shirley, Masa. 


























BRADLEY PULVERIZER CO., Boston, Mass. 


Each of the above mills has at times run over ten barrels per hour, and on long runs ha 
per hour, Yours truly, 


(Sgd.) Per Jo 


catalogue of this remarkable mill. It will surely interest you and may save you money. 


(VIEW OF TRAIN BEARING FOURTEEN GRIFFIN MILLS TO IOLA CEMENT CO.) 


‘“Wiost SATISFACTORY AND ECONOMICAL.” 


IOLA PORTLAND CEMENT COMPANY. 


Gentlemen : —Y our inquiry as to the satisfaction the Griffin Mills are giving us duly received. We have forty-two 30 in. Griffin 
Mills in our plant. The writer has had a large experience with most kinds of grinding machinery, and is prepared to say that for grind- 
ing Portland cement clinker the Griffin Mill is the most satisfactory and economical grinding machine on the market 


eraged nine and a half barrels each 


av 
IOLA PORTLAND CEMEN1 CO, 


We invite everyone interested in reducing refractory substances to an even degree of fineness to write for descriptive 


THE BRADLEY PULVERIZER CoO., 


| 





Derrort, Micx., Oct. 16, 1g00. 


Tr. Hotmes, Managing Director. 


BOSTON. 
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